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1 SOFTWARE DESCRIPTION 


Fabric Debugger is an interface-based FPGA chip debugging tool that can conduct online debugging 
for the company's current and future FPGA chips. This software directly interacts with JtagHub and 
DebugCore, and can configure the target FPGA, set trigger conditions and observe results in real time. 


a.Supported functions: 

Supports FPGA ID, USER CODE, status register and instruction register reading functions, logic bit 
stream download, trigger condition configuration and signal capture, read back trigger setup register 
value, capture power-on initialization data, waveform analysis, and read ADC Data etc. 


b.Supported download cables 
Supported cables: Pango USB Cable |, Pango USB Cable Il, Pango Parallel Cable 11 


2 DOWNLOAD CABLE INTRODUCTION 


2.1 USB download cable 


Using a USB download cable requires installing the corresponding driver. For installation steps, 
please refer to the software installation section in the document Pango Design Suite Windows Install 
Guide. After the driver is installed successfully, plug in the USB download cable. If a new device 
"Programming cables" is added in the device manager, it means the download cable can be used 
normally. 


Currently, Pango USB Cable | and Pango USB Cable Il are supported. The USB download cable is 
responsible for converting the USB signal of the PC into the JTAG signal or SPI signal required by the 
device. The physical connection of the download cable is subject to the instruction document provided in 
the download cable box. The connection method is as shown in the figure below: 


Ext USB VREF 

Сп ја GND 
— 4 2 m TCK 
се „бе USB Cable TDO 


FIGURE 2-1 USB CABLE | DOWNLOAD THE CABLE CONNECTION DIAGRAM 
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œ D F 
--- USB Cable ва) 
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Pm | £8 PIN E171 
2 Гер 1 VREF 


T 

| 

[ то 7 оро 
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FIGURE 2-2 USB CABLE Il DOWNLOAD THE CABLE CONNECTION DIAGRAM 
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Note: In the 14PIN connector in the picture, the VREF of PIN1 supplies power to the JTAG interface, 
and the VREF of PIN14 supplies power to the SPI interface. The two can be different. 


2.2 Parallel port download cable 


To use a parallel port download cable, first make sure there is an integrated parallel port card on the 
motherboard of the PC and enable it in the BIOS. If you want to use ECP mode, you also need to enable 
the parallel port ECP mode in the BIOS. Next, you need to install the parallel port driver. For installation 
steps, please refer to the software installation section in the document Pango Design Suite Windows 
Install Guide. 


Pango Parallel Cable | is currently supported. The parallel port download cable is responsible for 
converting the parallel signals of the PC into the JTAG signals or SPI signals required by the device. The 
physical connection of the download cable is subject to the instruction document provided in the 
download cable box. The connection method is as shown in the figure below: 


4 _(5smHoe 
Кел " 


= i= °° »&4©«-A 


> ?[na]! 
N_e со 
. : Parallel Cable аап 
Ж {нй = вв 
14 | вю |13 
р 


12 —] SK 
14 VREF 13 RST 


FIGURE 2-3 PARALLEL PORT DOWNLOAD CABLE CONNECTION DIAGRAM 


Note: In the 14PIN connector in the picture, the VREF of PIN1 supplies power to the JTAG interface, 
and the VREF of PIN14 supplies power to the SPI interface. The two can be different. 


2.3 Download cable light status 
Both Pango USB Cable II and Pango Parallel Cable | have an indicator light that can display red and 


green. Pango USB Cable | does not have an indicator light function. It is defined that each read and write 
to FPGA and Flash is an operation. The display rules of the indicator lights are as follows: 


a) In the initial state, the red light is always on and the green light is off. 
b) The green light flashes and the red light goes out while the operation is in progress. 
c) The operation result is wrong. The red light is always on and the green light is off. 


d) The normal operation result is that the green light is always on and the red light is off. 
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3 GETTING STARTED WITH THE SOFTWARE 


3.1 Connect Jtag Server 


After starting the software, click the toolbar button Э and a pop-up link to Cable 's wizard, the first 
step is to connect to the server. This software uses TCP/IP The protocol communicates with the server, so 
the IP needs to be specified Address and port, the IP address can be specified as either the local IP 
address or the remote IP address. 


When specified as local IP When specifying an address, just click Connect directly; if specifying a 
remote IP Address, you need to start the server remotely first. You can use the command line to start. 
The startup method is: switch to the directory where the executable program is located and then start 
the operating system shell. Terminal, enter the command cdt js -port 65420 That's it. For more 
parameters, you can enter the command сак js —help view. 


Connect to Cable EN" 


Connect to JtagServer 


This wizard will guide you through connecting to a hardware cable. 


To Connect to a hardware cable, provide the IP address and IP port of the 
machine which the instance of a JtagServer is running. 


IP Parameter 


Server address: 192- 29 -103-116 | 


Server port: 65422 


Server disconnect 


FIGURE 3-1 CONNECT TO SERVER 


3.2 Select Cable Parameters 
After successfully connecting to the server, all currently available Cables will be listed. You can select 


a Cable by clicking on it, and you can also set TCK through the drop-down menu. Frequency, the first 
Cable is selected by default and the first frequency. 
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Connect to JtagServer 


This wizard will guide you through connecting to a hardware cable. 


To Connect to a hardware cable, provide the IP address and IP port of the 
machine which the instance of a JtagServer is running. 


—IP Parameter - 


Server address: | 192- 29 -103-116 | 


Server port: 65422 


Server disconnect 


Disconnect Next > 


FIGURE 3-2 SELECT CABLE PARAMETER 


3.3 Set Cable parameters 


Click Next Jump to the summary page, which lists server connection information and Cable 
Parameter, at this time Cable The parameter settings have not yet taken effect, click Back You can go 
back to the previous step and make another selection. Click Cancel to cancel this setting. Clicking Next 
will send the configuration information to the server. 


Connect to JtagServer 


This wizard will guide you through connecting to a hardware cable. 


To Connect to a hardware cable, provide the IP address and IP port of the 
machine which the instance of a JtagServer is running. 


- ТР Parameter 


Зегуег аддгезз: | 192- 29 -103-116 | 


Server port: 65422 


Server disconnect 


Connect | Disconnect | Next > 


FIGURE 3-1 SETUP CABLE PARAMETER 
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3.4 Scanning device 


At the same time, the software supports automatically connecting to the server according to the 
interface when scanning the link, and the scanned device is as shown in the figure below. 


Connect to Cable a 


Connect to JtagServer 


This wizard will guide you through connecting to a hardware cable. 


To Connect to a hardware cable, provide the IP address and IP port of the 
machine which the instance of a JtagServer is running. 


IP Parameter 


Server address: ЕЯ 29 -103-116 | 


Server port: 65422 


Server disconnect 


Connect | Disconnect Next > Cancel 


FIGURE 3-3 SCANNING DEVICE 


3.5 Download bitstream file 


Automatically scan JTAG Chain, query the devices on the chain, if the query is successful, click 
Configure the BitStream File button c or the device right-click menu opens the bitstream configuration 
interface, select the specified file, and load the fic file manually or automatically. The automatic loading 
fic mode will search the directory where the bitstream file is located and the upper directory. When 
there is a file related to the bitstream fic with the same name as the file file or _trs.fic file, the fic file will 
be automatically imported after downloading the bit stream. The bit stream loading operation interface 
is as shown below: 
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f? 
Fabric Debugger 2023.1-dev1 (on win7-000) Ге Ге Ги) 
File View Settings Help 
S2 Ф SG & > JTAG Scan ate 1з | Window Depth 16 v W X [а] 
Device ВХ ADC Console - DEV 0 в 
Е JTAG Chain SENSOR | VALUE | HISTORY : 
viced 
= MyDeviced (Titan: | Present NA жїл 
ADC Console | | Sample Max NA я е. 
ШИ sarie min wa 30.5 C- 
30 c- 
ChipTemperature 
и 29.5 C- 
| Programming 
Select the specified device to program, you can also execute 
command 'dbg program' to program on the tcl console. 
Select Device: |: 
File: xample design/generate bitstream/myIScan.sbit [Ж 
Adc Console Bx 
Import fic after configure bitstream file 
E On-Chip Sensors М таро zs 
"c — д vec} Fic file: can/pnr/example design/synthesize/myIScan.fic [Š 
CH:1 VCC CRAM 
CH:2 VCCA 
CH:3 VCC_DRM 
CH:4 VCC 
Console ax 
dbg_hsst_update 2 
dbg hsst stop 
to get usage of each command, 
please input the command name in the tcl console. 
Executing : dbg help successfully. [| 
Input tcl command here. 
Й 


FIGURE 3-4 DEBUGGER LOAD FILE IMAGE 


D rue view settings Help 
га Ж G Trigger Mode single v b в вр 4 P» > AQ аа гз а кт 


Device B X DEV:0 MyDeviceü CORE:0 MyFLAO 
EF STAG Chain 
Trigger Unit Function Value Radix 
E- DEV:0 MyDeviceQ (Logos2-PG212.. 

œ TUO (TriggerPort0) = XX XXXX XXXX XXXX XXXX ХХХХ ХХХХ Bin 
ADC Console 


Counter 


disabled 


Trigger Setup 
Waveform 
Listing 


Bus Plot 


Add Active Trigger Condition Name 


.DEV:0 MyDeviceO CORE:0 MyFLAO 8 X 
#-Пагса Ports 


Trigger Ports 


Type: indows м Windows: 1 м Depth: 512 Position: 


Storage Qualification: All Data 


Waveform Listing Bus Plot 


Console 
to get usage of each command, 
please input the command name in the tcl console. 
Executing : dbg help successfully. 
1: Open Project successfully 
Import WDF file E:/workspace/debugger project.wdf successfully. 


Input tcl command here. 


FIGURE 3-5 DEBUGGER SUCCESSFULLY DOWNLOADED THE FILE TO THE CHIP 


13/ 101 


Trigger Condition : 


0 юш. 


256 


Fabric Debugger User manual 


PYA 


Fabric Debugger Software description 


4 FABRIC DEBUGGER SOFTWARE DESCRIPTION 


4.1 User interface introduction 


Start Fabric Debugger Software, the main interface is as shown in the figure 


File View Settings Help 


$2 Да LJ Trigger Mode Single vl > в az 
Device 8 X DEV:0 MyDeviceO CORE:0 MyFLAO е 
В ОТАб Chain 
Trigger Unit Function Value Radix Counter 
©- DEV:0 MyDeviced (Logos2-PG2L2.. 
© TUO (TriggerPort0) = XX XXXX ХХХХ KXXX XXXX XXXX XXXX| Bin 
ADC Console 
El CORE:0 MyFLAO 
Trigger Setup 
+45 yess 
Waveform ЗЕВМЕВА а 
Listing 
Bus Plot 
E T 
ВЕНЕ 
Add Active Trigger Condition Name Trigger Condition Equation 
О ) 
cu! TriggerConditionü TUO 
TriggerConditionl Tuo 
DEV:0 MyDeviceO CORE:0 MyFLAO Вж 
#- Data Ports 
* Trigger Ports 
Type: Windows: Depth: 512 Position: 256 
age 
fast Storage Qualification: 


Trigger Setup Waveform Listing Bus Plot 


Console 

Welcome to Tcl Console 

I: Fabric Debugger Started. 
I: Open Project successfully 


вх 


Import WDF file E:/workspace/debugger project.wdf successfully. вена K 


Tl Tcl Console 


FIGURE 4-1 DEBUGGER MAIN INTERFACE 


[ Device column]: Responsible for displaying device information 


[ Signal Bar]: Responsible for displaying signal, channel and other information 


[ Main operation window]: Debugging main window area 


[ Information output area]: Responsible for software information output 


4.2 Menu basic operation instructions 


4.2.1 File menu 


Ene View Settings Help 


[5 New Project 


a Open Project... 


lal Save Project 


Ctrl+N 
Съг1+0 
Съг1+5 


Save Project Аз... 


Close Project 


Съг1+Е4 


Import Sample Data 


Export Sample Data 


Exit 


FIGURE 4-2 FILE MENU 
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[New Project]: Responsible for creating new project files for the project (will generate .dprj project 
file .wdf wave file) 


[Open Project]: Open the project file 

[Save Project]: Save the project file 

[Save Project As]: Save project file as 

[Close Project]: Close the project 

[Connect to server]: Open the connection server dialog box 
[Import sample data]: import fic Replace signal name 


[Export sample data]: Export ASCII, FIC, VCD, TXT files. The TXT file can export the values of all 
Buses or the values of Buses on the specified interface (Waveform, Listing or Bus Plot). 


[Exit]: Exit the program 


4.2.2 View menu 


Settings Help 


Reset Window Layout 


v Console 
v Device 


v DEV:0 МуПеу1се0 CORE:0 MyFLAO 


FIGURE 4-3 VIEW MENU 


[Reset window layout]: Restore the software layout to default 
[Console] Control the display and hiding of the information printing area 
[Device] Controls the display and hiding of the device bar 


[Signal] Control the display and hiding of the signal bar 


4.2.3 Settings menu 


a System Settings 
yst g 


FIGURE 4-4 SETTING MENU 


[ System settings] See debugger for details Function system menu 
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424 Help menu 


Help Topics F1 


Software Manuals > 
] About 
Show All Cores Info 


FIGURE 4-5 HELP MENU 


Use Help on the menu bar to view Fabric Debugger software information and DebugCore parameter 
information. 


[Help Topics] Pango will pop up Assistant, Check the user manual. 
[Software Manuals] > [Show User Help] will open the pdf User help documentation. 
[About] will pop up the software information dialog box. 


[Show All Cores Info] A dialog box will pop up, each tab listing all parameter information of a 
DebugCore core. 


4.3 Basic operation instructions of toolbar 


4.3.1 debugger core Debug mode toolbar 


за Да С Trigger Mode Single » ор 4 » оаа à 55 4 & “arte ii 
FIGURE 4-6 DEBUGGER CORE DEBUGGING TOOLBAR 


The toolbar buttons (from left to right) are described below: 

Search JTAG Chain : Automatically scan JTAG Chain, query the devices on the chain; 

Configure Bitstream File : Import configuration file; Connect to server : Connect to server dialog box; 
Trigger Mode : Set the trigger mode : single trigger and continuous trigger 

Run : Equivalent to "Trigger Setup" "Run" in the menu bar ; 

Stop : Equivalent to "Trigger Setup" > "Stop" in the menu Баг; 

Trigger Immediately : Equivalent to the menu bar "Trigger Setup" > "Trigger Immediately" ; 

Go To X Cursor : Equivalent to menu bar "Waveform" > "Go To" > "Go To X Cursor" ; 

Go To O Cursor : Equivalent to menu bar "Waveform" "Go To" "Go To O Cursor" ; 

Go To Next Trigger : Equivalent to menu bar "Waveform" > "Go To"'"Trigger" 2" Next" ; 


Go To Previous Trigger : Equivalent to the menu bar "Waveform" > "Go To" > "Trigger" > 
"Previous" ; 


Zoom In : Equivalent to the menu bar "Waveform" > "Zoom" > "Zoom In" ; 


Zoom Out : Equivalent to the menu bar "Waveform" > "Zoom" > "Zoom Out" ; 
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Zoom Fit : Equivalent to the menu bar "Waveform" > "Zoom" > "Zoom ЕК"; 


Zoom Full : Equivalent to the menu bar "Waveform" > "Zoom" > "Zoom Full" ; 


Move Up : Move the bus and signal selected in Waveform upward ; 


Move Down: Moves the bus and signal selected in Waveform downwards. 


Analyse wave : statistical waveform data 


Previous Transition: Jump to the previous value that is different from the current position value 


Next Transition : Jump to the next value that is different from the current position value 


System Settings: System settings menu 
4.3.2 


. 4 


& в > 


JTAG Scan Rate 1s 


ADC Debug mode menu bar 


The toolbar buttons (from left to right) are described below: 


Window Depth 16 Y X а 
FIGURE 4-7 ADC DEBUG TOOLBAR 


Search JTAG Chain : Automatically scan JTAG Chain, query the devices on the chain; 


Configure Bitstream File : Import configuration file; 


Connect to server : Connect to server dialog box; 


System Settings: System settings menu 


JTAG Scan Rate: Modify the frequency of obtaining ADC data 


Window Depth: Modify the window depth of ADC waveform data 


Clear: Clear ADC data 
ADC Settings : Configure the ADC 


logging : print ADC data 


4.3.3 iScan menu bar 


—— 


I 
тш 


& 5 г 


FIGURE 4-8 ISCAN DEBUG TOOLBAR 


The toolbar buttons (from left to right) are described below: 


Update iScan Status : Refresh the eye diagram interface display and update the eye diagram register 


value 


4.3.4 DVIO Menu Bar 


50 Refresh Rate 


s > 


FIGURE 4-9 DVIO DEBUG TOOLBAR 


The toolbar buttons (from left to right) are described below: 
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Search JTAG Chain : Automatically scan JTAG Chain, query the devices on the chain; 
Configure Bitstream File : Import configuration file; 
Connect to server : Connect to server dialog box; 

System Settings: System settings menu 

Refresh Rate : DVIO Automatic refresh frequency setting 
Start DVIO : Start DVIO automatic refresh 

Stop DVIO : Stop DVIO automatic refresh 

Refresh DVIO: Refresh DVIO 

Refresh Probe In: Refresh the Probeln of DVIO 

Refresh Probe Out: Refresh the ProbeOut of DVIO 

Reset DVIO: Initialize ProbeOut of DVIO 


Reset Activity Detector: Reset activity detector 
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5 DEBUGGER FEATURES 


5.1 Device column 


Use a tree structure to display the JTAG chain and the cores in the devices on the chain. If the device 
supports the ADC module, the corresponding ADC Console node will also be displayed. All devices on the 
JTAG chain will be listed in the tree. If one of the FPGAs is loaded with DebugCore core, DVIO core or 
supports ADC module, the FPGA will have leaf nodes. Devices, ADC, DVIO and Debugger core can be 
operated through the right-click menu of leaf nodes. 


For supporting ADC And contains debugger core The device column is displayed as shown below 


Device ах 


4 DEV:0 МуПеу1сей 
ADC Console 
4 CORE:0 MyFLAO 
Trigger Setup 
Waveform 
Listing 
Bus Plot 
4 DEV:1 MyDevicel 


ADC Console 


4 CORE:0 MyFLAO 


Trigger Setup 
Waveform 
Listing 


Bus Plot 


FIGURE 5-1 DEVICE COLUMN INFORMATION DISPLAY TREE DIAGRAM 


The right-click menu for devices and ADC nodes is the same as the menu introduction in Chapter 4. 
The right-click menu for the debugger core node is as follows. 
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ADC Console sys port ahb 0 hrdata 
a xac nand abi, N ata 
R 


Trigger S — 

TÉ Show Core Info 

Listing Read back Reg Conf Info - 
Bus Plot Show Power on Initial Data a 


» Run F5 
Ш Stop Acquisition F9 


Æ Trigger Immediate Ctrl+F5 


FIGURE 5-2 DEBUGGER CORE RIGHT CLICK MENU 
[ Rename ] Rename the debugger core 
[ Show Core Info ] Show debugger core information 


[ Read back Reg Conf Info 1 Read back the register values of trigger unit, trigger condition, and 
storage style 


[ Run ] After configuring the trigger condition, click Run and the trigger condition will be loaded into 
the current DebugCore. The trigger condition will remain in the DebugCore until the trigger condition is 
met or the user manually terminates it. Once the trigger condition is met, the current DebugCore will 
capture data according to the Capture Settings settings until the buffer is filled, and then the data is 
accepted by the Debugger and displayed in the Waveform and Listing dialog boxes. Now supports 
simultaneous capture of multiple cores of the same device. 


[ Stop Acquisition ] Remove the trigger condition from the current DebugCore 


[ Trigger Immediate 1 Ignoring the trigger conditions and storage conditions, the captured data has 
only one window, and the trigger starts from sampleO of the window. When the buffer is filled, the data 
is accepted by the Debugger and displayed in the Waveform and Listing dialog boxes.. 


[ Show Power on Initial Data ] The data captured when the FPGA is powered on is displayed in the 
data window according to the preset trigger conditions. After clicking the Run, Stop or Trigger Immediate 
option, Power on Initial Data will become invalid. At this time, if the user still clicks the Get power on 
data option, the interface will give an error message.. 


5.2 Signal bar 


5.24 Debugger core signal bar 


Signal Tree displays all signals of DebugCore selected in Project Tree. Signals can be renamed, 
combined into buses, and added to each data display window through the right-click menu. 
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File Edit View JIAG Chain Device Settings Help 
=> Да G Trigger Mode Single E рамо & 9 à S а $$ а t ч 


Device @ X DEV:1 MyDevicel CORE:0 MyFLAO в 


4 JTAG Chain 
4 DEV:0 MyDeviced 
ADC Console 
4 СОВЕ:0 MyFLAO 
Trigger Setup 
Waveform 
Listing 
Bus Plot 
4 DEV:1 MyDevicel 
ADC Console 
4 CORE:0 MyFLAO 


Trigger Setup 


Listing 


Bus Plot 


DEV:1 MyDevicel CORE:0 MyFLAO ВХ 


EE Data Ports 


u eMMC вгіў 


Waveform 


u eMMC Bri Clear All , Listing 

D_Data_out 

) Data | -500 Ex 0 

u eMMC Bridge/H Data in 3 -500 -500 ings 
test dati 


Console 8x 
I: Connect to server[127.0.0.1 : 65420] successfully. 
-1 -port 65420 successfully. 


Executing : dbg connect -ip 127. 
Executing : dbg scan chain 
Executing : dbg scan chain successfully. 
Executing : dbg run 

Executing : dbg run successfully. 

+ 


FIGURE 5-3 SIGNAL TREE-DATA PORTS RIGHT-CLICK MENU OPTIONS 
a) Add all signals and buses to the Waveform or Listing dialog box 


Right-click Data Ports to display the menu, click the Add All to View option, and Waveform and 
Listing will pop up. By clicking, you can choose to add all signals and buses to Waveform or Listing. 


b) Delete all signals and buses on the Waveform or Listing 


Right-click Data Ports to display the menu, click the Clear All option, and the Waveform and Listing 
will pop up. By clicking, you can choose to clear all signals and buses on the Waveform or Listing. 


ОЕМ:0 MyDevice0 CORE:0 MyFLAO Bx 


4 Data Ports 


а sys port апр 0 hrdata 


sys port ahb ( Rename 
sys port ahb ( Color 
sys port ahb ( 
Add to Bus » 


sys port ahb ( 
sys port ahb ! 


Remove from Bus 


Console 


- 


FIGURE 5-4 SIGNAL TREE SIGNAL RIGHT-CLICK MENU OPTIONS 
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a) Rename the signal and modify the display color of the signal on Waveform and Listing 


The name of the signal can be modified by clicking the rename option in the menu. After 
modification, the names of the signals corresponding to the Trigger setup Waveform and Listing will also 
be updated simultaneously. 


b) Add a single signal or multiple signals to the waveform or listing dialog box 


Signals can be added to a Waveform or Listing by clicking the add to view menu option and selecting 
the Waveform or Listing pop-up option. At the same time, you can use the shift key to continuously 
select multiple signals, and the ctrl key to select multiple signals at will. 


c) The combined signal is a bus 


Only data signals can be combined into buses. The signals that need to be combined can be selected 
by holding down the shift or ctrl key as mentioned above. If you use the shift key to select a signal, the 
top signal is the lowest bit of the bus; if you use the ctrl key to select a signal, the first selected signal is 
the lowest bit of the bus. 


When the signal is selected, right-click on any selected node and select "Add to Bus" > "New Bus". A 
new bus will be added to the top of the Data Port; if you want to add a new signal to an existing bus, You 
can right-click and select "Add to Bus", then select the name of a bus in its submenu. The selected signal 
is added to the existing bus. The newly added signal is always added to the highest bit of the existing 
signal in order. 


DEV:0 MyDevice0 CORE:0 MyFLAO Bx 


4 Data Ports 


sys роп hb 0) [Ui 


led c Color 


—— Add to View 
sys port ahb 0| 
sys port ahb 0| Reverse Bus Order 


Bus Radix 


Delete Bus 


After conversion, the v 


FIGURE 5-5 BUS RIGHT-CLICK MENU OPTIONS 
a) Invert the signal in the bus 


Right-click on the bus node and select "Reverse Bus Order". The order of the signals in the bus will be 
reversed. At the same time, all dialog boxes that display the bus will update the bus and recalculate the 
value of the bus. 


b) Bus system 

Buses can be displayed in the following bases: 
» Binary: binary 
» Hex:hexadecimal 
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> Octal: octal 

> Signed: signed decimal 

> Unsigned: unsigned decimal 
c) Delete bus 


Right-click on the bus and select "Delete Bus". The bus will be deleted from the Signal Tree and also 
deleted from all dialog boxes that display the bus. 


d) Rename the bus, change the display color of the bus, and add bus information to the display 
dialog box 


You can modify the name of the bus by clicking rename, and the waveform, listing, and busplot will 
also be updated simultaneously. 


Click color to select the color of the bus displayed on the waveform and listing. 


The Add to view option operates in the same way as for signals.. 


5.2.2 Adc signal bar 


By clicking on ADC in the device column console You can switch to ADC In working mode, the signal 
column also displays the names of all channels monitoring temperature and voltage. 


Adc Console ах 
а On-Chip Sensors 
CH:0 ChipTemperature 
CH:1 VDD33 
CH:2 VDD11 


CH:3 VDDM 


FiGURE 5-6 ADC MODULE CHANNEL TREE DIAGRAM 


5.3 Trigger Setup dialog 


Download includes DebuggerCore Bit stream device, double-click ' Trigger ' in the device column 
Setup' leaf node, open the Debugger Core graphical configuration dialog box, configure DebuggerCore in 
real time without recompiling, mainly configure from the following three aspects. 


a) Match Funciton: Define an equation or a comparison expression for each Trigger Unit. 


b) Trigger Condition: Define a trigger condition, which is the logical AND, OR, or NOT combination of 
any Trigger Unit, or their sequential triggering. 


c) Capture Settings: Defines the number of data sampling windows, the number of sampling points in 
each window, and the trigger position of each window. 
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5.3.1 Match Functions 


Match Function Each ' Trigger' is defined Unit 'value in the trigger condition, as shown in Figure 5-7. 


Trigger Unit Function Value Radix Counter 


9 TUO(TriggerPort0) == ХХХХХХХХХХХХХХХХХХХХ Bin disabled 
counter8 0 2 X 
counter 0 

counter 010 X 
counter 3 
counter 3[4 X 
counter c 
counter c[1] X 
counter c[2 X 
counter c[3 x 
dsp_join_kb 
dsp_join_kb[4] X 
dsp join kb[5] X 
dsp join kb[6] X 
dsp join kb[7] X 
Niiio x 
N2 х 
N3 x 
на x 
X 


un3 counter ас0 5 x . 


БЫ 


un3 counter ас 5 x 2 


FIGURE 5-7 MATCH FUNCTION CONFIGURATION 
a) Trigger unit 


Trigger Unit lists all the Trigger Units in the current DebugCore. Click ™ to expand the row, and all the 
signals in the Trigger Port corresponding to the Trigger Unit will be listed, as shown in Figure 5-7. Each 
signal can be individually configuration. 


b) Function 
The Function column is used to select the function of the Trigger Unit. 
с) Value 


After the Value column is clicked, it will become editable and used to enter the value of the Trigger 
Unit. The display of the value is related to the selection of the Radix column. When the input cursor is in 
front of the character to be edited, the character can be edited. When an acceptable character is input, 
the original character at that position is replaced. Acceptable characters in different bases are as follows: 


> Hex: X, ?, 0-9, and A-F. X means that the 4-bit value it represents is not concerned, that is, it 
can take any value. When "?" appears, it means that the 4-bit value it represents contains a 
combination of 0-9, A-F, X, В, F, B, М. This symbol cannot be entered; 


> Octal: X, ?, 0-7; when "?" appears, it means that the 3-bit value it represents contains a 
combination of 0-7, 


Binary: edges, Extended w/edges, Range w/edges) R, F, B, N can be input; 


Unsigned: 0-9 (0 to the n power of 2 minus one, n is the number of signals in the Trigger Port 
corresponding to the Trigger Unit) 


d) Radix 


After the Radix column is clicked, it becomes a drop-down list for selecting the base in which the 
Trigger Unit value is displayed. You can select Hex, Octal, Bin (not selectable when Function is In Range 
and Out of Range), and Unsigned. 
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e) Counter 


Counter is used to select how many times the Trigger Unit's Function is satisfied before the Trigger 
Unit's expression is satisfied. If the Counter in the Trigger Unit is available, the column item is black, if 
not, the column item is gray. After the Counter column is clicked, the Match Counter configuration dialog 
box pops up, as shown below: 


Match Events 
Occurring in exactly 
1 (1-2) times 


| 


FIGURE 5-8 MATCH COUNTER CONFIGURATION DIALOG 


There are 4 options in the Match Events drop-down menu: 
> counter disable: do not use the counter 


> Occurring in exactly: Exactly match the conditions set by the Trigger Unit N times (М is the 
value entered in the text box). 


> Occurring in at least: Match the conditions set by the Trigger Unit at least N times (N is the 
value entered in the text box). 


» Lasting for at least: Match the conditions set by Trigger Unit at least N times continuously (М 


is the value entered in the text box). 


5.3.2 Trigger Condition 


Trigger Condition is a Boolean expression or sequence composed of one or more Trigger Units, which 
is used to guide the capture of DebugCore data. Multiple Trigger Conditions can be defined. Click the 
"Add" button to add a new Trigger Condition; if you want to delete a Trigger Condition, you can first 
select it to highlight it, and then click the "Del" button. Although multiple Trigger Conditions can be 
added, only one can be enabled at a time. 


a) Active 
The Active column is the radio button used to enable the current Trigger Condition. 
b) Trigger Condition Name 


The Trigger Condition Name column is used to edit the name of the Trigger Condition. The default 
name is "TriggerCondition n", as shown below. 


Add Active Trigger Condition Name Trigger Condition Equation 
TriggerConditionOd TUO 


Del 


FIGURE 5-9 TRIGGER CONDITION 


C) Trigger Condition Equation 


https:/ /innek.ru 25/ 101 Fabric Debugger User manual 


др Utd 34 Debugger Features 


Trigger Condition Equation is used to display the Boolean expression or sequence composed of 
Trigger Units. The sequence can be changed by clicking on the column item to pop up the Trigger 
Condition configuration dialog box. 


The Boolean tab of the Trigger Condition configuration dialog box is a table containing all Trigger 
Units, and each Trigger Unit occupies one row of the table. The "Enable" column is used to select 
whether to use the Trigger Unit as part of the expression; the "Negate" column is used to determine 
whether to logically negate the Trigger Unit. All enabled Trigger Units can be combined by logical AND or 
OR, and can be selected by clicking the radio buttons "Add Equation" or "Or Equation". "Negate Whole 
Equation" is used to negate the entire expression. The selected expression is displayed at the bottom of 
the dialog box, as shown below: 


Boolean Sequencer 


») And Equation Or Equation Negate Whole Equation 


Trigger Unit Enable Negate 
TUO (TriggerPortO) M 
TU1 (TriggerPort1) 
TU2 (TriggerPort2) 
TU3 (TriggerPort2) 
TUA (TriggerPort3) 
TUS (TriggerPort3) 
TU6 (TriggerPort4) 
TU7 (TriggerPort5) 


Trigger Condition Equation 


TUO 


FIGURE 5-10 CONFIGURE TRIGGER CONDITION BOOLEAN EXPRESSION 


The Sequencer tab of the Trigger Condition configuration dialog box contains a "Number of Levels" 
drop-down list to select the level n of the trigger condition. This level is one of the parameters of the 
current DebugCore, with a maximum of 16 levels; and a drop-down list containing A table with n rows, 
used to select the Trigger Unit triggered at each level. Each item in the "Trigger Unit" column of the table 
becomes a drop-down list after being clicked. The list lists all Trigger Units in the current DebugCore. You 
can Select any one, and the "Negate" column is used to negate its corresponding Trigger Unit; the 
selected Trigger Unit waits for triggering in the order of Levels. The sequential triggering starts from 
Level1, and Level2 can wait to be triggered until Level1 is satisfied, and so on. All triggers can be 
continuous or discontinuous, selected by "Use Continuous Match Event Only". The trigger condition 
expression is displayed at the bottom of the dialog box, as shown below: 
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Boolean | Sequencer | 
Number of Levels 3 v Use Continuous Match Event Only 
Level Trigger Unit Negate 
1 TUO (TriggerPortO) vj 
2 TUO (TriggerPortO) 
3 TUO (TriggerPortO) м 
Trigger Condition Equation 
!TUO->TUO->!TUO 


FIGURE 5-11 CONFIGURE TRIGGER CONDITION SEQUENTIAL TRIGGER EXPRESSION 


d) Running the Trigger 


After configuring the trigger condition, click "Trigger Setup" > "Run", the trigger condition will be 
loaded into the current DebugCore, and the trigger condition will remain in the DebugCore until it is 
satisfied or the user manually ends it. Once the trigger condition is met, the current DebugCore will 
capture data according to the Capture Settings settings until the buffer is filled, and then the data is 
received by the Debugger and displayed in the Waveform and Listing dialog boxes. 


If you want to force the trigger, select "Trigger Setup" > "Trigger Immediate". This triggering 
method will trigger immediately and ignore the triggering conditions and storage conditions. The 
captured data has only one window, and the triggering starts from sampleO of the window. When the 
buffer is filled, the data is received by the Debugger and displayed in the Waveform and Listing dialogs. 
box. 


e) Stopping the Trigger 


"Trigger Setup" > "Stop Acquisition" can uninstall trigger conditions from the current DebugCore.. 


5.3.3 Capture Settings 


Capture Settings is shown in the figure below, which defines the number of windows, the data depth 
of each window and the trigger position. Each window displays a continuous sampling sequence with one 
and only one trigger point. If the Capture Settings are set incorrectly, the corresponding area will turn red 
to warn the user. 
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Type: [Windows a Windows: |2 КА Depth: 256 Position: 0 


Storage Qualification: All Data 
Type: N Samples ка Samples Per Trigger: 512 


Storage Qualification: All Data 


FIGURE 5-12 CAPTURE SETTINGS 


a)Type 


Type is a drop-down list with two options. If "Windows" is selected, the number of sample points 
captured in each window must be a power of 2, and the trigger point can be any position in the window; 
if "N Samples" is selected, as many capture windows as possible will be captured, but the trigger point 
The point must be the first sampling point of each window. 


b) Windows 


Windows is an input box, available only when Type selects "Windows". Windows is used to define 
the number of windows for each data capture, which can be a positive integer N (1<N<the maximum 
sampling depth of the current DebugCore). 


c)Depth 


Depth is a drop-down list, available only when Type selects "Windows". Depth defines the sampling 
depth of each window. The options in the drop-down list can recalculate and update the available values 
based on the input value of Windows, and must be a power of 2. 


d) Position 


Position is an input box, only available when Type selects "Windows". Postion defines the position of 
the trigger point of each window, which can be an integer N (О<М< е value of the Depth input box -1). If 
the input value is greater than the "Depth" value, the background of the input box turns red. 


e) Samples Per Trigger 


Samples Per Trigger is an input box, only available when Type selects "N Samples". Samples Per 
Trigger defines the number of sampling points in each window, which can be an integer N (1xNsthe 
maximum sampling depth of the current DebugCore). If the input value is greater than the "Depth" value, 
the background of the Position input box turns red. 


f) Storage Qualification Condition 


Storage Qualification Condition is a text display box. When clicked, the "Storage Qualification 
Condition" pops up. 


Condition" dialog box. Storage Qualification Condition defines a Boolean expression, which consists 
of one or more Trigger Units performing logical AND, OR, and NOT. This expression is used to guide the 
storage of data after the trigger condition is met, that is, after triggering, Only data that satisfies the 
expression is stored. 


The Storage Condition dialog box has a table containing all Trigger Units, with each Trigger Unit 
occupying one row of the table. The "Enable" column is used to select whether to use the Trigger Unit as 
part of the expression; the "Negate" column is used to determine whether to logically negate the Trigger 
Unit. 


The Storage Qualification Condition expression can choose to capture all data, or capture data that 
satisfies a Boolean expression. The Boolean expression can be negated as a whole by selecting "Negate 
Whole Equation". The expression is displayed at the bottom of the dialog box. 
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(*) All Data © ) And Equation ( ) Or Equation Negate Whole Equation 


Trigger Unit Enable Negate 
TUO (TriggerPortO) 
TUI (TriggerPort1) 
TU2 (TriggerPort2) 
TU3 (TriggerPort2) 
TUA (TriggerPort3) 
TUS (TriggerPort3) 
TU6 (TriggerPort4) 
TU7 (TriggerPort5) 


Storage Condition Equation 


All Data 


FIGURE 5-13 STORAGE QUALIFICATION CONDITION SELECT ALL DATA 
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All Data (®) And Equation Or Equation Negate Whole Equation 


Trigger Unit Enable Negate 

TUO (TriggerPort0) "i 

TU1 (TriggerPort1) 

TU2 (TriggerPort2) 

TU3 (TriggerPort2) 

TUA (TriggerPort3) M M 

TUS (TriggerPort3) 

TU6 (TriggerPort4) 

TU7 (TriggerPort5) 


Storage Condition Equation 


TUO && ! TUA 


FIGURE 5-14 STORAGE QUALIFICATION CONDITION SELECT A BOOLEAN EXPRESSION 


5.4 Waveform dialog box 


The Waveform dialog box is used to display the data captured by DebugCore in the form of a 
waveform. Double-click the ‘Waveform’ leaf node in the Pro device bar. The Waveform dialog box is 
opened. Waveform is divided into two parts: 


» Signed Browser: displays all signals and buses in the dialog box in a tree structure; 


> Waveform Display: Display the captured data in the form of waveform. 


5.4.1 Signal Browser 


All operations in Signal Tree can be implemented here. 
> Reorder buses and signals 


Buses or signals can be reordered in Signal Browser. Select certain items in the tree, right-click the 
menu or click Move Up or Move Down on the menu bar to move up and down the selected signals. You 
can also sort the signals by dragging them with the left mouse button, but dragging individual signals in 
the bus is not supported. 


> Cut, copy, paste, delete buses and signals 


Select one or more signals or buses, and right-click "Cut", "Copy", "Paste", and "Remove form View" 
to perform the corresponding operations. 
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> Splitting of the bus 


Supports splitting of newly added buses, but original buses do not support splitting. Select a new 
addition 


Bus, operate through "Split Bus" in the right-click menu of the mouse. 
» Display short name 


Settings->System Settings->waveform Set the wave signal name. You can choose to display the short 
name. Modifying the full name of the signal will simultaneously modify the short name. Modifying the 
short name will not affect the full name of the signal. 


5.4.2 Waveform Display 


Waveform displays data similar to ordinary waveform display commercial software or logic 
analyzers. 


a) Zoom 


Click "Waveform" > "Zoom" > "Zoom In" on the menu bar or select "Zoom" > "Zoom In" in the 
right-click menu of the waveform display area. The waveform will be enlarged with the current midline as 
the center; click "Waveform" > on the menu bar "Zoom" > "Zoom Out" or select "Zoom" > "Zoom Out" 
in the right-click menu of the waveform display area, the waveform will shrink with the current center 
line as the center; if you want the waveform to adaptively adjust the zoom factor, click the menu bar 
"Waveform" > "Zoom" > "Zoom Fit" or select "Zoom" > "Zoom Fit" in the right-click menu of the 
waveform display area; to display the entire waveform, click the menu bar "Waveform" > "Zoom" > 
"Zoom Full" or select it from the right-click menu of the waveform display area. 


Left-click on the waveform display part (excluding the Sample scale part and the blank part below 
the waveform), hold down the left button and drag, drag the mouse to the lower right corner, a blue 
rectangular box will be dragged out, release at a certain position mouse (the position must be the 
waveform display part), then the waveform between pressing and releasing the mouse is displayed in the 
waveform display area, as shown below. 


DEV:1 MyDevicel CORE:0 MyFLAO B 


= ©MM 


-500 
-500 ы 
Trigger Setup Listing Bus Plot 


FIGURE 5-15 ZOOM IN ON THE WAVEFORM OF A SPECIFIED AREA 
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By clicking "Waveform" > "Zoom" > "Zoom X, О" in the menu bar or selecting "Zoom" > "Zoom X, 
O" in the right-click menu of the waveform display area, you can also zoom in on the waveform between 
the X and O cursors. You can also zoom to the previous size through "Zoom" > "Zoom Previous", or 
zoom to the next size through "Zoom" > "Zoom Forward". 


b) Go To 


Click "Go To X/O cursor" on the menu bar or select "Go To" in the right-click menu of the waveform 
display area. For example: "Go To Go To Next/Previous Trigger" can jump to the previous trigger or next 
trigger position 


1120 1390 -500 -230 40 


ws © MM 


-500 Е 0 
-500 g -500 


FIGURE 5-16 СО ТО WAVEFORM 


с) cursor 
There are two cursors in the waveform display area, namely Х апа О. You can select "Place 


Cursor", "Place O Cursor" to move the cursor to the right-click position. At the same time, in the 
Signal Browser, the corresponding X and O columns will update the value of the current bus or signal. 
The initial position of the cursor is Sample 0. At the same time, you can Add Cursor in the right-click 
menu adds the user cursor A/B/C/D/E/F/G, which is the same as the X and O cursors. You can place the 
cursor through the place Cursor menu, position the cursor through the Go To menu, or you can use The 
shortcut key shift+corresponds to the cursor name (shift+A) to place the cursor, and the cursor name 
positions the cursor (A). At the same time, the user cursor can be deleted through the menu, and the 
shortcut key delete can also quickly delete the user cursor. 


The cursor can also be dragged. Keep the mouse on the cursor, and the mouse shape will change to 
"<->", At this time, hold down the mouse and drag, and the cursor will move with the mouse. 


d) Time scale 
The time scale is located at the top of the waveform display area, and by default the numbers on the 


time scale display the current sample value of the current window. At the same time, a red tick mark will 
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be used to dynamically display the mouse position on the time scale. When the mouse is moved to the 
time bar, the specific value of the time scale can be displayed. If you need to display the position of each 
Sample in the entire data buffer, right-click "Sample # in Buffer"; if you want to display the position of 
each Sample in the window where it is located, right-click "Sample # in Window"; whether to display the 
negative Time, by right-clicking "Negative Time/Samples", check the box to display negative time, 
otherwise the negative time will not be displayed. 


e) Divider line 


The red cursor line marks the trigger point position of each window. Different windows are 
distinguished according to different colors. The dividing line can be displayed or not displayed. "Trigger 
Markers", ticking means displaying, unchecking means not displaying. 


f) Retrieval time 


The title of the debugger core interface displays the waveform time, and the waveform data is 
updated simultaneously with the acquisition time. 


5.5 Listing dialog box 


The Listing dialog box is used to display the data captured by DebugCore in the form of a list. Double- 
click the "Listing" leaf node in the Project Tree to open the Listing dialog box. 


In the Listing list, each signal or bus is a column, as shown in the figure below. Signals and buses in 
the list can be renamed and changed in color by clicking "Rename" and "Color" in the right-click menu of 
the column header. Signals and buses can also be Cut, Copy, and Paste. 


DEV:0 MyDevice0 CORE:0 MyFLAO 8 
<> Sample bs_port_ahb_O_haddr (Hexs_port_shb_O_haddr0 (Hes_port_ahb_O_hrdata [m port ahb 0 Һѕіте (Не port ahb 0 htrans(Mes port ahb 0 hwdata(H: led с (Нех) жі 
1 40000154 400005F4 0 2 1 400001F0 0 
2 40000124 40000154 87930000 2 1 0 0 
3 40000128 40000124 2783A015 2 1 0 0 
4 4000012С 40000128 871 ЗРЕСА 2 1 0 0 
5 400005F4 4000012C 26230017 2 1 0 0 
6 40000130 400005F4 0 2 1 400001F0 0 
7 40000134 40000130 717ЕЕЕ4 2 1 0 0 
8 400005F4 40000134 7130000 2 1 0 0 
9 40000138 4000054 0 2 1 1 0 
10 4000013С 40000138 78A0CE7 2 1 0 0 
11 40000140 4000013С 71797BA 2 1 0 0 
12 40000144 40000140 7130000 2 1 0 0 
13 40000144 40000144 C398FD47 2 0 0 0 
14 40000148 40000144 C398FD47 2 1 0 0 
15 4000014C 40000148 FEC42703 2 1 0 0 
16 40000200 4000014С DCE34785 2 1 0 0 
17 40000150 40000200 0 2 1 40000112 0 
18 4000054 40000150 797ЕСЕ7 2 1 0 0 
19 40000154 400005F4 0 2 1 400001F0 0 
20 40000124 40000154 87930000 2 1 0 0 
21 40000128 40000124 2783A015 2 ri 0 0 
22 4000012C 40000128 871 ЗЕЕСА 2 1 0 0 
23 4000054 4000012С 26230017 2 1 0 0 
24 40000130 400005F4 0 2 1 400001F0 0 
25 40000134 40000130 717FEE4 2 : 1 0 0 
E annnnera победа за 3420000 a + ^ ^ 
хо 0: 0 и (K-O): o 
Trigger Setup Waveform | isting | Bus Plot 


FIGURE 5-17 LISTING DIALOG BOX 
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a) Rearrange buses and signals 
Click the mouse on the column header of the target column and drag to the target position. 
b) Remove signal or bus from Listing 


Right-click on the header of the target column and "Remove from Viewer", the selected column will 
be removed. If you want to remove all signals and buses in the Listing, right-click "Clear All" on the 
header of any column, and all signals and buses will be removed. 


c) cursor 


The cursor in Listing is always in the same position as the cursor in Waveform. You can place the 
cursor at the right-click position by right-clicking "Place X Cursor" or "Place O Cursor"; or you can drag its 
position with the mouse. 


d) Со То 


Listing can automatically scroll to the X апа О cursor positions through "бо To X Cursor" and "Go To 
O Cursor". 


5.6 Bus Plot dialog box 


The Bus Plot dialog box is used to display the bus. Double-click the "Bus Plot" leaf node in the Project 
Tree and the Bus Plot dialog box will be opened. 


All buses can be displayed in the Bus Plot dialog box in two ways: one as a bus value over time, and 
another as a bus vs another bus value. 


a) Plot type 


The radio button in the upper left corner of the dialog box allows you to select the type of Plot. 
There are two types of Plot: data vs time and data vs data. When data vs time is selected, all buses can 
be displayed in the dialog box at the same time, as shown in Figure 32. When selecting data vs data, you 
need to select the bus of X and Y coordinates. Each point on the X coordinate axis corresponds to the 
value of the X bus at a certain moment. The point on the Y coordinate axis is the value of the Y bus at the 
same moment, as shown below. The values of the buses in the figure are all calculated as Unsigned. 
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ОЕМ:0 MyDevice0 CORE:0 MyFLAO 


Plot 
©) data vstime 
data vs data 
Display 


line & points v 


Bus Selection 


sys port ahb 0 hadc 
МА sys. port ahb 0 hrdat 


_| sys port ahb 0 hsize 
w sys port ahb 0 htran 
. | sys. port ahb 0 hwde 
M led c 


w ram wrn 


Min/Max 


x 0 511 


X 256 Y: 5834646408 


Trigger Setup Waveform Listing 


FIGURE 5-18 Bus PLOT DIALOG: DATA VS TIME 


ОЕМ:0 MyDevice0 CORE:0 MyFLAO 


Plot 


data vs time 
3900472614 
©) data vs data 


Display 

line v 3250393845 
Bus Selection 

X: sys port ahb 0 hwdata 2600315076 


Y: sys port ahb 0 hrdata 


1950236307 


1300157538 


za iR 650078769 
Min Max 

x 0 107374e... 

Y 0 4.27427e... 


111993983 223987966 335981949 447975932 559969915 671963898 783957881 895951864 1007945847 


X 986644е+08 Y: 6.15043е+08 


Trigger Setup Waveform Listing 


FIGURE 5-19 Bus PLOT DIALOG: DATA VS DATA 
b) Display mode 
Bus Plot can be displayed in three ways: points, lines, and point-line combinations. The display mode 
is selected through the Display drop-down list, and the display mode affects the display of all buses. 
с) Bus selection 


When using data vs time, you can select any bus. When using data vs data, you can select the bus 
corresponding to the X and Y coordinate axes through the X and Y drop-down lists. 
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d) Maximum and minimum values 


Debugger Features 


The Min/Max table is used to display the maximum and minimum values of the vertical and 
horizontal coordinates in the current Bus Plot display area. 


e) Mouse tracking 


The X: and Y: display boxes at the bottom of the dialog box display the values on the X and Y 
coordinate axes corresponding to the current mouse position. 


5.7 ADC Debug dialog 


The ADC dialog box is used to display the ADC debugging interface and observe chip voltage and 
temperature data. Currently, only PGL12G, PGL22G, PG2L100H, PG2L25H, PG2L50H, PG2L200H, 
PG2T390H, and PG3T600P devices support the ADC module. Double-click the "ADC Console" leaf node in 
the Project Tree. The ADC Console dialog box opens. As shown in Figure 5-20 


ADC Console - DEV O B8 


SENSOR 


VALUE 


HISTORY 


ChipTemperature 


BN Present 33C 
= Sample Max 33.7 C 
BE Sample Min з22С 


34.1 C- 
33.7 C- 
33.3 C- 
32.9 C- 
32.5 C- 
32.1 C- 
317C- 
31.3 C- 


16:10:56 


16:11 


16:11:29 16 


VDD33 


ШЕШ Present 3.276V 


EN Sample Max 3.277 V 


BENE Sample Min 3274v 


3.28 V- 


3.277 V- 
3.274 V- 
3.271 V- 
3.268 V- 
3.265 V- 
3.262 V- 
3.259 V- 


16:10:56 


1611 


12 


16:11:29 16 


VDD11 


a) sensor 


| Present 1101V 


BUE Sample Max 1103V 


BN Semple Min 1099v 


1.107 V- 
1.103 V- 
1.099 V- 
1.095 V- 
1.091 V- 


FIGURE 5-20 ADC DIALOG BOX 


sensor is used to display the name of the current monitoring channel 


b) value 


value dynamically displays the current value of the channel as well as the maximum and minimum 


values during the monitoring process, and also displays the corresponding waveform color. 


c)history 


history dynamically displays the changes in monitoring channel values, and scrolls from the right to 
the left. The right side is the current value, and the data collection time is also displayed. The window 


size can be modified through the toolbar or menu bar. 
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5.8 ADC Configuration dialog 


ADC Settings is used to configure or adjust ADC working parameters. Select the toolbar icon to open 
the ADC Settings interface. ADC parameters are mainly configured through the ADC control register. The 
Edit Register configuration dialog box is shown in the figure below: 


Address: 00h creg 00h 
Present Value: 003Е 
New Value: 0032 
Optional Channel: NONE 

Binary Value Hex Value 


Print Address Info 


Restore Defaults OK Cancel 


FIGURE 5-21 EDIT REGISTER CONFIGURATION INTERFACE 


[Address] Device configurable register address name list, select the address from the drop-down 
box. 


[Present Value] displays the current value of the address selected in "Address" and cannot be 
edited. 


[New Value] By default, the current value of the address selected in "Address" is displayed. You can 
modify this value to configure the control register, and it will take effect after clicking the "OK" button. 


[Optional Channel]: Select whether to display the external channel (external voltage) on the ADC 
interface. The default state is "NONE", which means the external channel is not displayed. If you select 
other external channels from the drop-down list, click the "OK" button and the channel will be displayed 
on the ADC interface. The ADC interface is displayed, and the selected channel is displayed in the ADC 
signal column. 


[Binary Value / Hex Value]: Switch the display of "Present Value" and "New Value" 
Base and input format, supports binary and hexadecimal, the default is hexadecimal. 


[Print Address Info] enables printing of ADC register information to the console. It is disabled by 
default and will take effect after clicking the "OK" button. 


After clicking [Restore Defaults], a query dialog box will pop up asking whether to restore the 
default values of all registers. After clicking "OK" in the query dialog box, the values of all configurable 
registers of the device will be restored to the default state values. 


5.9 ADC register 


The registers of the ADC are divided into control registers (Control Register) and status registers 
(Status Register). Users can monitor temperature and voltage by configuring the ADC's control register. 
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5.9.1 Logos series 


Only PGL12G and PGL22G of Logos series devices support ADC function. 


The ADC working modes of Logos devices include default mode, single scan mode, continuous scan 
mode, and single channel mode. 


In the default mode, the ADC will automatically scan and convert the temperature and voltage on 
the chip and store the conversion value in the status register. The ADC is automatically calibrated and is 
obtained by averaging 16 samples. 


In single scan mode, the ADC scans from the LSB bits of the channel to the MSB bits and then stops, 
i.e. it only scans once. 


In continuous scan mode, the ADC will continue to scan until the scan mode is changed. 


In single-channel mode, SEQ1 to SEQO in Mode register (01h) need to be set to 2’b11 to be effective. 
In this mode, the user needs to set the channel for digital-to-analog conversion. The channel selection is 
controlled by CH3 to CHO in mode reg (01h) and combined with the DS and BU bits. 


The control register names and addresses are as shown in the following table: 


Table 1 Control register name and address table 


Name Address Description 

Configuration Register ООР ADC configuration bits (see Configuration Register) 

Mode Register O1h ADC mode control bit (see mode control register (Mode Register)) 

Sequence Register.#0 02h Configuration control bits in ADC's Sequence mode (see scan control 
registers (sequence registers)) 

Sequence Register.#1 03h Configuration control bits in ADC's Sequence mode (see scan control 
registers (sequence registers)) 

Temperature sensor 04h Configuration control bits of the ADC's Temperature sensor threshold 

register (see Temperature sensor registers) 


a)configuration register 


The configuration register ( ООН ) is used to specifically configure some modules within the ADC . The 
specific allocation of each bit is shown in the figure. 


015 014 DI13 012 0111 DI10 09 08 07 06 05 04 оиз 012 рн ро 
Моде Вер. - 


ADDR«4:0»-01h | $ЕО1 | 5ЕСО | СЕ | 1М | ако | 0 | 0 | 0 | mux: | muxo | CH3 | CH2 | CH1 | CHO | BU | 05 


SEQ1 | SEQO CE 1M clksw 0 0 0 MUX1 | MUXO | CH3 CH2 CH1 CHO BU Ds 


FIGURE 5-22 CONFIGURE BIT DISTRIBUTE 


The detailed description of the configuration register is as follows: 
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Table 2 Configuration register details table 


Debugger Features 


Bit 


Name 


Description 


Corresponding output to 


ADC CORE TOP signal 


DIO to DI3 


DIVO to DIV3 


Divide the input clock by configuring 
different values (see ADC clock) to 
change the frequency of the ADC 
sampling clock (see Table 3 for 
specific configuration) 


DI4 to 016 


VCMO to VCM2 


Change the common mode voltage 
of the ADC internal comparator 
input through configuration (see 
Table 4 for specific configuration) 


AD VCM 6<2:0> 


DI7 to DI9 


FSO to FS2 


Change the range of the ADC 
through configuration (see Table 5 
for specific configuration) 


AD FS 6<2:0> 


010 


СКЕЕ 


Select the reference source for ADC 
calibration 

0: Connect to ADC power supply 
VDD11 

1: External reference source (same 
as the external reference source 
controlled by D11) 


AD_CREF_SEL 


0111 


КЕЕ 


Select the reference source for the 
ADC 

0: Internal reference 
(generated by BGP) 


source 


1: External reference source 


AD_REF_SEL 


DI12 to DI13 


CALO to CAL1 


Select the calibration of the ADC 
(see Table 6 for details) 


0114 to 0115 


AVGO їо AVG1 


Average the CODE output by the 
ADC multiple times through 
configuration (see Table 7 for 
specific configuration) 


Table 3 Sampling clock control bit 


DIV1 DIVO 


Description 


0 0 


2 


0 1 
1 0 
1 1 


2 
3 
4 
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Table 4 Common mode voltage control bit 


Debugger Features 


VCM2 VCM1 VCMO Description 
0 0 0 VCM=0.8V 
0 0 1 VCM=0.9V 
1 1 1 VCM=1.5V 
Table 5 Range control bit 
FS2 FS1 FSO Description 
0 0 0 Bipolar mode VFS=1V ; unipolar and single-end mode VFS=0.5V 
0 0 1 Bipolar mode VFS=1.2V ; unipolar and single-end mode VFS=0.6V 
1 1 1 Bipolar mode VFS=2.4V ; unipolar and single-end mode VFS=1.2V 


NOTE : VFS means full scale. 


Table 6 Calibration selection control bit 


CAL1 CALO Description 

0 0 ADCs offset and gain calculation disable 

0 1 ADCs offset calculation enable 

1 Х ADCs offset and gain calculation enable 

Table 7 Find the average control bit 
AVG1 AVGO Description 
0 0 1 
0 1 16 
1 0 64 
1 1 256 
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The mode control register (O1h) is used to configure the working mode of the ADC. The allocation of 
each bit is as shown in the figure. The 1MSPS mode is controlled by the register 1M (Mode Reg, O1h). 
When set to 1, it enters the 1MSPS mode. After entering this mode, if CAL1 and CALO (in config reg ООһ) 
are not 2'bOO, the calibration value will be calculated first, and the offset error calibration value and gain 
error calibration value will be written to the corresponding status register, and then Starts conversion of 


mode control register 


Debugger Features 


the selected channel signal. The definition of each bit is shown in the table: 


0115 0114 DI13 0112 0111 0110 ро 


ра 017 


ре 05 04 DIZ 012 011 


Моде Вер. 
ADDR<4:0>=01h 


SEQ1 | seao | СЕ | 1м | clksw| 0 
| 


Note : The bit set to 0 must always be configured as О. 


0 | 0 | муха | мохо | сна | сно | сна | сно | BU 


FIGURE 5-23 MODE CONTROL REGISTER BIT DISTRIBUTE 


Table 8 Mode control register detailed table 


Bit 


Name 


Description 


Corresponding output to 


ADC_CORE_TOP signal 


DIO to DI1 


DS and BU 


This control bit is valid in single 
channel mode and 1MSPS mode 
(see the definition of SEQ1 , 
SEQO and 1M ). DS chooses to 
use single-end or diff mode. 
Since diff mode includes bipolar 
and unipolar , it is performed by 
BU . Select, the encoding of 
[BU,DS] is as follows: 

XO : single- end ; 

01 : unipolar ; 

11 : bipolar 


AD MODE DIFF EN: 
XO single-end : 1'bO ; 
01 unipolar : 1'bO ; 
11 bipolar : 1'b1 


DI2 to DI5 


CHO to CH3 


This control bit is valid in single 
channel mode and 1MSPS mode. 
It is used for channel selection 
and must be used in conjunction 
with DS and BU. 


See table below 


DI6 to DI7 


MUXO to MUX1 


This control bit is valid in single 
channel mode and 1MSPS mode 
and is used for channel 13 Input 
signal selection, [MUX1 , MUXO] 
coding is as follows: 

OX : select VDD33 ; 

10 : Select VDD11 ; 

11: Select VDDM 


AD MUX«1:0» are as follows: 
When <MUX1,MUX0>=0X 
2'b01; 

When <MUX1,MUX0>=10 
2'b10 ; 

When <MUX1,MUX0>=11, it is 
2'b11; 


р111 


clksw 


Clock switching control bit 


After entering user mode, if the 
control bit is 

1'bO : select clk_osc as the adc 
clock ; 

1'b1 : select dclk as the adc clock; 
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1'bO : The working mode is set by 
: [SEQ1:SEQO] ; 
DI12 1M 1MSPS mode control bit 161 : The working mode is 1MSPS 
Mode; 
Continuous sampling mode and 
риз СЕ event-driven sampling mode 
0 : continue 
1 : event-driven 
DI14 to 0115 | SEQO to ЕО Sequence mode selection (see 
Table 9 for details) 
Table 9 Mode selection configuration table 
SEQ1 SEQO Description Remark 
0 0 Default sequence Mode Maximum support 0.5 MSPS 
0 1 Single pass sequence mode Maximum support 0.5MSPS 
1 0 Continue sequence mode Maximum support 0.5MSPS 
1 1 Single channel mode (sequence mode off ) Maximum support 0.5MSPS 
CH3:CHO are 000071011 , the corresponding table is as follows: 
[BU,DS] | CH3 | СН2 | СН1 | CHO | AD_SELA<3:0> | AD_SELB<3:0> | AD MODE DIFF EN 
0 0 0 0 440 
0 0 0 1 4’d1 
0 0 1 0 4'd2 
0 0 1 1 4'd3 
0 1 0 0 4'd4 
хо 0 1 0 1 4'd5 
4'd12 0 
(single-end)| 0 1 1 0 496 
0 1 1 1 497 
1 0 0 0 498 
1 0 0 1 4'd9 
1 0 1 0 4'd10 
1 0 1 1 4'd11 
0 0 0 0 
0 0 0 1 491 490 
0 0 1 0 
443 442 
01 0 0 1 1 
0 
(unipolar) 0 1 0 0 
4'd5 4'd4 
0 1 0 1 
0 1 1 0 
4'd7 4'd6 
0 1 1 1 
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1 0 0 0 
4'd9 4'd8 
1 0 0 1 
1 0 1 0 
4'd11 4'd10 
1 0 1 1 
0 0 0 0 
0 0 0 1 4'd1 4’do 
0 0 1 0 
0 0 1 1 4’d3 4'd2 
0 1 0 0 
0 1 0 1 4'd5 4'd4 
11 1 
(bipolar) 0 1 1 0 
0 1 1 1 4'd7 4'd6 
1 0 0 0 
1 0 0 1 4'd9 4'd8 
1 0 1 0 
1 0 1 1 4'411 4'd10 


According to the above table, the following summary can be made: 


When BU/DS is set to single-end ( 00 or 10 ) mode, the value of AD_SELA<3:0> is the value 
corresponding to СНЗ“СНО , and AD_SELB<3:0> is set to 4'd12 (select VSS is the negative terminal ) ; 


When the BU/DS is set to unipolar/bipolar ( 01 or 11 ) mode, the channel 0 and channel 1. channel _ 
2 and channel 3, ... , channel 10 and channel 11 will form a pair . For example, when СНЗ“СНО is set to 
0000 or 0001 , the pair of channel O and channel 1 is selected , and so on. 


CH3:CHO are 110071111 , the corresponding table is as follows: 


CH3 | СН2 | СН1 | СНО | [BU,DS] | AD_SELA<3:0> | AD_SELB<3:0> АП MODE DIFF EN 


1 1 0 0 
1 1 0 1 XX 4'd13 4'd12 0 
1 1 1 0 
1 1 1 1 XX 4915 4914 0 


In this case, regardless of the value of BU/DS , the values of AD SELA and AD SELB are fixed. 


c)Scan control register 


Scan control register ( 02h to 03h ) is used to configure and control the ADC in sequence mode. 
Among them, sequence registerO is used to select the sequence channel, and sequence register1 controls 
the working mode of the channel (diff and single-end , unipolar and bipolar ) . The allocation of each bit 
of the register is as shown in the figure. 
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015 014 0113 012 0111 DI10 ә 08 07 06 05 ри оз ра 01 ро 
Sequence Reg.#0 г T T я | 
ADDR<4:0>=02h | 0 | 0 | 0 | 0 | C11 | C10 | C9 | c8 | С7 | C6 | cs | C4 | сз | с | СЕ со | 


0115 014 0113 012 0111 DI10 09 08 07 06 DIS D4 D3 ра рп DIO 


реген 0 | 0 | 0 | 0 | BUS | 055 | 804 | 054 | BU3 | 053 | BU2 | 052 | Bu1 | 051 | BUO | 050 | 


FIGURE 5-24 SCAN CONTROL REGISTER BIT DISTRIBUTE 
Among them, DS<0:5> is for VAUX<0>/VAUX<1>, VAUX<2>/VAUX<3>, respectively. 


VAUX<4>/VAUX<5>...VAUX<8>/VAUX<9> perform single-end and diff mode selection. 0: single-end; 
1: diff. 


Under the premise that the diff mode is selected previously, BU«0:5» is for VAUX<0>/VAUX<1>, 
VAUX<2>/VAUX<3>, VAUX<4>/VAUX<5>...VAUX respectively. <8>/VAUX<9>Format of diff 


formula selection. 0: unipolar; 1: bipolar. 


In single-end mode, a pair of channels such as VAUX<0> and VAUX<1> work in single-end mode 
respectively; in unipolar mode, VAUX<0> and VAUX«1» form a pair, and VAUX«O» is N terminal, VAUX<1> 
is the P terminal; VAUX<0> and VAUX<1> form a differential pair in bipolar mode. 


Name Controlled channel Description AD MODE DIFF EN 
(sequence value 
reg2 ) 
ХО: single-end 
X0: 0 
BUO/DSO VAUX<0>/VAUX<1> 01 : unipolar ( VAUX<0>/VAUX<1> forms a pair) 01: 0 
11 : bipolar ( VAUX<0>/VAUX<1> forms a pair ) 11: 1 
ХО: single-end 
BU1/DS1 VAUX<2>/VAUX<3> 01 : unipolar Same as above 
11 : bipolar 
ХО: single-end 
BU2/DS2 VAUX<4>/VAUX<5> 01 : unipolar Same as above 
11 : bipolar 
ХО: single-end 
BU3/DS3 VAUX<6>/VAUX<7> 01 : unipolar Same as above 
11 : bipolar 
ХО: single-end 
BU4/DS4 VAUX<8>/VAUX<9> 01 : unipolar Same as above 
11 : bipolar 
ХО: single-end 
BU5/DS5 МА<0>/МА<1> 01 : unipolar Same as above 
11 : bipolar 
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Баш DOSCUDUOH Real-time AD_SELA<3:0> 
(sequence regn] AD_SELB<3:0> 
Control input channel VAUX<0> a at 
CO СО controls whether to scan, к Р 
0: disable , 1: enable = mns 
Control input channel VAUX<1> | др SELA«3:0»-2'b0001 
C1 C1 controls whether to scan, Е 
AD_SELB<3:0>=2'b1100 
0: disable , 1 : enable 
Control input channel VAUX<9> 
СО C10 controls whether to scan oe ee 
d AD SELB«3:0»-2'b1100 
0: disable , 1 : enable m 
Control input channel VAO 
AD SELA«3:0»-2'b1010 
C10 C10 controls whether to scan, AD SELB«3:0»-2'b1100 
0: disable , 1 : enable 
Control input channel VA1 AD SELAc3:0»-2'b1011 
C11 C11 controls whether to scan, AD SELB«3:0»-2'b1100 
0: disable , 1: enable = ` 
In diff mode 
Name Description Real-time AD_SELA<3:0> 
(sequence AD_SELB<3:0> 
rego) 
СО/С1 Control input channel AD_SELA<3:0>=2'b0001 
VAUX<0>/VAUX<1> AD_SELB<3:0>=2'b0000 
СО/С1 controls whether to scan, 
00/01/10 : disable , 11 : enable 
C2/C3 Control input channels AD SELA«3:0»-2'b0011 
VAUX<2>/VAUX<3> AD_SELB<3:0>=2’b0010 
C2/C3 controls whether to scan, 
00/01/10: disable, 11: enable 
C8/C9 Control input channel AD SELA«3:0»-2'b1001 
VAUX<8>/VAUX<9> AD_SELB<3:0>=2’b1000 
C8/C9 controls whether to scan, 
00/01/10: disable, 11: enable 
C10/C11 Control input channel AD SELA«3:0»-2'b1011 
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МА<0>/МА<1> AD SELB«3:0»-2'b1010 
C10/C11 controls whether to scan, 
00/01/10: disable, 11: enable 


d) Temperature detection control register 
Temperature DI15 014 0113 012 Diii 0110 09 08 07 06 05 04 03 ра 011 00 
] Т 


sensor Reg. H7 | H6 | Н5 H4 | H3 H2 | H1 HO 17 | 16 15 L4 L3 L2 и 10 
ADDR<4:0>=04h 


FIGURE 5-25 SCAN CONTROL REGISTER BIT DISTRIBUTE 


The temperature detection control register (04h) is used to configure and control the temperature 
detection thresholds (upper and lower limits) in default mode. Among them, the high 8 bits (01157018) 
set the upper limit of temperature detection, and the low 8 bits (DI7~DIO) set the lower limit of 
temperature detection. 


When set to 0, it corresponds to OK (-273.15 degrees), and the threshold setting step is 5.8K 
(16*0.364K). 


Commonly used setting values are as follows: 


Code Temperature 
DI15:DI8 8'b01000101 128C 
DI7:DIO 8'b00111000 53C 


e)status register 


status register ( status registers , О5һ to 18h ) is used to store the conversion results of each channel 
and the offset and gain used for calibration . error value (where O5h for flag re g ) . All status registers can 
only be read by the user through DRP and cannot be written. The definitions of status registers O6h~11h 
are divided into single-end mode and diff mode. The single-end mode is shown in the following table. 


Name Address Description 

VAUX<0:9> O6h to OFh Stores the conversion value of VAUX<0:9> 
VAO 10h Stores the conversion value of VAO 
VA1 11h Stores the conversion value of VA1 


Diff mode is shown in the table below 


Name Address Description 
VAUX«1»/ МАЦХ<О> | O6h to 07h | Stores the differential conversion value of VAUX«1» / VAUX«0» 


VAUX<3>/ VAUX«2» | 08h to O9h | Stores the differential conversion value of VAUX<3> / VAUX<2> 


VAUX«5»/ VAUX«4» | OAh to OBh | Stores the differential conversion value of VAUX«5» / VAUX«4» 


VAUX«7»/ VAUX«6» | OCh to ODh | Stores the differential conversion value of VAUX«7» / VAUX«6» 


VAUX«9»/ VAUX«8» | OEh to OFh | Stores the differential conversion value of VAUX«9» / VAUX«8» 
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VA1/VAO 10h to 11h Stores the differential conversion value of VA1/VAO 


other registers: 


Name Address Description 
Е zn Stores the offset calibration value of the ADC in single-end and 
unipolar modes 
BI OFFSET 13h Stores the offset calibration value of the ADC in bipolar mode 
GAIN 14h Stores the calibration value of Gain error 
VDD33 15h Stores the conversion value of power supply VDD33 
VDD11 16h Stores the conversion value of power supply VDD11 
VDDM 17h Stores the conversion value of the power supply VDDM 
Temperature 18h Stores the conversion value for detecting on-chip temperature 


5.9.2 Logos2, Titan2 series 


Currently, Logos2 series PG2L100H, PG2L25H devices and Titan2 series PG2T390H devices support 
the ADC function and share the same set of registers.. 


a)Control register 


1. Used to set the working mode of the ADC, such as clock frequency, ADC A/B switch status, alarm 
indication signal switch. 


2. Used to select the channel for scanning, the corresponding bipolar or unipolar mode of scanning, 
and whether average is enabled. 


3. Used to set the maximum and minimum thresholds for voltage and on-chip temperature. 


The details of the configurable registers are shown in the table below: 


Table 10 Register address description 


Address Description 
00h creg OOh[15:0] 
O1h creg O1h[15:0] 
02h creg 02h[15:0] 
03h seq 03h[15:0] 
04h seq 0O4h[15:0] 
05h seq O5h[15:0] 
06h seq 06h[15:0] 
07h seq 07h[15:0] 
08h seq 08h[15:0] 
09h seq 09h[15:0] 
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10h seq ОАН| 15:01 

12h seq_OCh[15:0] 

14h seq_OEh[15:0] 
20-2Bh alm_20h~alm_2Bh[15:0] 

30h jtag abp 30h[15:0] 

31h creg 31h[13:0] 
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0115 0114 0113 0112 0111 0110 р 


19 018 017 016 015 DI4 013 012 011 DIO 
әсаән зея Га за Ге Га Гг Гә Газе рав аа Га г] 
creg 018(15:0] CALO Е AVGI | дуо | fff owe | pive | pivs | piva | отуз prvi | prvo 
Е , + INPUT INPUT INPUT INPUT ЕВ p 
sotsio Gar pao pe a [= СЕДЯТ е EAE EROS 
мамо ева Гран Газе [жп е] е Ге Ге Ге Ге [ж Ге Ге Ге [| 
seq 04h[15:0]| АХС15 AXC13 | AXC12 | АХС11 | АХС10 | AXC9 | AXCS АХС6 | Axcs | axc4 | АХСЗ | axc2 | axci | axco 
seq 05h[15:0]| АВО15 | ABU14 | ABU13 | ABU12 | ABUL1 | ABU10 | АВО9 ABUS ABUS ABUI 
AXBU | AXBU | AXBU | AXBU | AXBU | AXBU | AXBU | AXBU | AXBU | AXBU | AXBU | AXBU | AXBU | AXBU | AXBU | AXBU 
15 14 13 12 11 10 9 8 1 6 5 4 3 2 1 0 
sea 0715: САУ | ACA  AcAv | ACAV | асау | ACAV [ АСАУ | ACAV АСАУ Г ACAV | ACAV [ ACAV | ACAN } ACAV | ACAV АСАУ 
перата. 15 14 13 12 11 10 9 8 1 6 5 4 3 2 1 0 
seq Ogh [15:9] АХС | AXCAV ТАХСКЕ | AXCAV ТАХСКУ Г AXCAV  AXCAV | ANCAV  AXCAV | AXCAV Г AXCAV | AXCAY | AXCAV [ AXCAY | AXCAV [ AXCAY 
seq. : 15 14 13 12 11 10 9 8 1 6 5 4 3 2 1 0 
seq 0АҺ[15:0]| ВС | ВХС | ВХС | ВХС | ВХС | ВХС | mio | вкев | вхст | gycg | вхсѕ | BXC4 | BXC3 | BXC2 | BXC1 | BXCO 
15 14 13 12 11 10 
ес ОСҺГ15:0]] PXU | BXBU | BXBU | BXBU | хво у BXBU | BXBU | BXBU | BXBU | BXBU | BXBU | BXBU | BXBU | BXBU | BXBU | вхво 
seq "Antio: 15 14 13 12 11 10 9 8 1 6 5 4 3 2 1 0 
seq ОЕН .n1| ВХСАУ ВХСАУ ВХСАУ ВХСАУ BXCAV ВХСАУ ВХСАУ ВХСАУ ВХСАУ ВХСАУ ВХСАУ ВХСАУ ВХСАУ ВХСАУ ВХСАУ BXCAV 
seq ` 15 14 13 12 11 10 9 8 1 6 5 | 3 2 1 0 


alm 20h 2Bh 
[12:0] 


[15:0] 
31h[15:0] IBIAS IBIAS IBIAS IBIAS IBIAS IBIAS IBIAS IBIAS IBIAS IBIAS IBIAS IBIAS IBIAS IBIAS 
creg. ј 13 12 11 10 9 8 1 6 5 1 3 2 1 0 


seq 06h[15:0 


Alarm threshold registers 


FIGURE 5-26 CONTROL REGISTERS COMPOSITION & CORRESPONDING FUNCTIONS 


The detailed description of each control register is shown in the following table: 


Table 11 configuration registers Function list of each control bit 


Bit Name Description 
creg 00h 
DIO OT over temperature Enable flag bit, active high level 


Alarm Output enable control bit: 
0 : enable the alarm 


011 to DIS ALMO to ALMA | 1:disablethe alarm 
DI7 to DI9 DBO to DB2 Setthe counter value when the over temp signal debounces 
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р111 


012 


КОАТА 


SEQ 


Debugger Features 


Flag bit for not performing error correction process, 
that is, raw data 

Store directly in status registers. 
Temperature&supply sensor does not support this 
function. 

1 valid 


Sequence mode selection bit: 
1: Scan Sequence Mode 
0: Power Up Mode 


0113 


CLKSW 


Clock switching control bit, controls the clkswitch signal, 

1: The system selects pclk for clock division to generate 
ad_clk 

0: The system selects clk_osc for clock division to generate 
ad_clk 


0114 to 0115 


PDO їо PD1 


power-down control bit 


creg O1h 


DIO to DI7 


DIVAO to DIVA7 


Clock divider signal acting on ADC 


DI11 to 0112 


AVGO to AVG1 


ADC Average times control bit 


DI14 to 0115 


CALO to CAL1 


calibration Configuration bits 


creg 02h 


DIO 


E OSC 


clk osc switch enable signal. 
0: Control the switch of clk osc according to the system's 
clkswitch and PDO control bits; 


1: clk osc is always on and is not affected by other signals. 


011 


СЕ 


Continuous sampling mode апа active sampling mode 
selection bit 

0 : Continuous 

1 : event-driven 


DI2 


N SEQ 


Control bit used to generate scan signals when in active control 
state. 


DI3 


CLKGEN 


Clock generate enable signal 


ри 


E B VPN 


ADC B scans the enable signal of vp/vn channel: 

0: seq 03h/05h/07h[14] controls ADC A's scanning of 
VP/VN channels; 

1: seq_03h/05h/07h[14] controls ADC_B’s scanning of 
VP/VN channels. 


015 to 016 


INPUT. RESB[O] , 
INPUT. RESB[1] 


For test; 

ADC B Auxiliary port input resistance configuration : 
00:0; 01: К; 10:2R ; 11:3R 

R=8640hm 

Default:00 

The gear position is reserved and is now simulated and 
solidified. Adjustment is not supported. 
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For test; 

ADCA Auxiliary port input resistance configuration: 
00:0; 01: R ; 10:2R ; 11:3R 

INPUT RESA[O], R-8640hm 

INPUT ВЕЗАШЈ | Default:00 


The gear position is reserved and is now simulated and 
solidified. Adjustment is not supported. 


DI8 to DI9 


FS Range gear control 

00:FS=1V, VREF_CM=0.65V; 

01: FS=0.9V , VREF_CM=0.675V; 

10: FS=0.8V , VREF_CM=0.6V; 

11: FS=0.8V , VREF_CM=0.6V; 

Default : 00 

The gear position is reserved and is now simulated and 
solidified. Adjustment is not supported. 


0111 to DI12 |SCALE[O], SCALE[1] 


Select the reference source for the ADC 

0: Internal reference source (generated by BGP) 

DI13 VREF 1: External reference source 

PS: The internal reference source is selected in power up mode 
and can be configured in trim mode. 


D14 to D15 VCMO , VCM1 Common mode voltage control bit (see Table 19 for details) 
Creg 09h 

DI11 to DIO IBIAS[13:0] Bias current gear control (see Table 12 for details ) 

Seq 03h Seq O4h, Seq OAh | Enable channel: 1 enable; 0 disable 


(ADC B does not scan internal temp&voltage) 


Seq 051 seq Об seq OCh Choose scan mode: 1 bipolar; О unipolar 


Seq 07h seq 08h Seq OEh Enable averaging: 1 enable; O disable 
(if disable, take the last sample value) 


Alm 20h The threshold value of Temperature upper 
Alm 21h The threshold value of Temperature lower 
Alm 22h The threshold value of VCC upper 

Alm 23h The threshold value of VCC lower 

Alm 24h The threshold value of VCCA upper 

Alm 25h The threshold value of VCCA lower 

Alm 26h The threshold value of VCC_CRAM upper 
Alm 27h The threshold value of МСС CRAM lower 
Alm 28h The threshold value of VCC DRM upper 
Alm 29h The threshold value of VCC DRM lower 
Alm 2Ah The threshold value of OT alarm limit 

Alm 2Bh The threshold value of OT alarm reset 
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00(default) 80uA 
01 1200А 
10 60uA 
11 100uA 


00(default) 10uA 
01 15uA 
10 7.5uA 
11 12.5uA 


00(default) 10uA 


00(default) 


00(default) 


00(default) 10uA 
01 15uA 
10 7.5uA 
11 12.5uA 


10uA 


01 15uA 
10 7.5uA 
11 12.5uA 


IBIAS_CTRL<13:12> 


IBIAS TEMP. SENSOR CORE 
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00(default) 10uA 
01 15uA 
10 7.5uA 
11 12.5uA 


Table 12 Current configuration bit information 


DIV7 | DIV6 DIV5 DIV4 DIV3 | DIV2 | DIV1 DIVAO | clockdivide ratio 
0 0 0 0 0 0 0 0 2 
0 0 0 0 0 0 0 1 2 
0 0 0 0 0 0 1 0 4 
0 0 0 0 0 0 1 1 4 
0 0 0 0 0 1 0 0 6 
0 0 0 0 0 1 0 1 6 
1 1 1 1 1 1 0 0 254 
1. 1 1 1 1 1 0 1 254 
1 1 1 1 1 1 1 0 256 
1 1 1 1 1 1 1 1 256 

Table 13 Clock frequency division control 
PD1 PDO Description 
0 0 Default. All blocks powered up 
0 1 N/A 
1 0 ADC B powered down 
1 1 All blocks powered down 
Table 14 Power-down control 
ALMO Alarm for Temperature 
ALM1 Alarm for VCC 
ALM2 Alarm for VCCA 
ALM3 Alarm for VCC_CRAM 
ALM4 Alarm for VCC_DRM 
Table 15 Alarm Enable control bit 
AVG1 AVGO Function 
0 0 No averaging 
0 1 average 16 samples 
1 0 average 64 samples 
1 1 average 256 samples 
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Table 16 Averaging controls 


CAL1 CALO Description 
0 0 ADCs offset and gain correction not enable 
0 1 ADCs offset correction enable 
1 0 ADCs gain correction enable; only for debug mode; not 
valid for custom; 
1 1 ADCs offset and gain correction enable 


Table 17 Calibration controls 


Clkswitch | DBO to DB2 Counter corresponding clk cycle of clk_mux 
1 000 20’h 03000 1000ns > clk cycle>850ns 
1 001 20’h 850ns > clk cycle2650ns 

04000 

1 010 20’h 05000 650ns > clk cycle2500ns 
1 011 20’h 09000 500ns > clk cycle2300ns 
1 100 20'h 20000 300п > clk cycle2150ns 
1 101 20'h 40000 150ns > clk cycle > 50п5 
1 110 20'h F5000 50п$ > clk cycle 2 10ns 
1 111 N/A N/A 

0 XXX 20'h 80000 20ns 


Table 18 over temp signal debounce time counter 


VCM1 VCMO Description 
0 0 VCM=0.65V 
0 1 VCM-0.6V 
1 0 VCM=0.55V 
1 1 VCM=0.7V 


Table 19 Common mode voltage control bit 


seq_03h seq_05h seq_07h Corresponding object 


0 carry out the ADC calibration (code 0) 


carry out the ADC calibration (code 1) 


Temperature 


VCC 


VCC_CRAM 
VCC DRM 
TRIM V1 


1 
2 
3 
4 VCCA 
5 
6 
7 
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8 TRIM_V2 
9 VTBD3 (not used) 
10 VTBD4 (not used) 
11 VTBDS (not used) 
12 VTBD6 (not used) 
13 VTBD7 (not used) 
14 VP/VN 
seq 04h & seq 06h seq 08h Corresponding object 
seq_OAh &seq_OCh &seq OEh 
0 УААР[0], BUT[0] —— Auxiliary channel O 
1 VAAP[1], BUT[1] —— Auxiliary channel 1 
2- 15 VAAP[2:15], BUT[2:15] — — Auxiliary channel 2- 
15 


Table 20 The object corresponding to each bit 


After each reset and power-on, the register storing the minimum value will be reset to FFFFh, and 
the register storing the maximum value will be reset to 0000h . After each signal to be measured is 
detected, it must be compared with the set threshold. If the detected value is greater than the upper 
limit of the threshold, the detected value will be stored in the corresponding maximum value register in 
the status registers. In the same way, when the detection value is less than the lower limit of the 
threshold, it is also stored in the corresponding minimum value register in the status registers. 


b) status register 


The status register is mainly used to store the conversion results of each channel, the offset and gain 
values in calibration, and the maximum and minimum values detected by the on-chip sensor. The status 
register is read-only. 


Definition of each address bit in the status register: 


Address Description 


40h Storing the convert value of temperature 


Alh Storing the convert value of VCC 


42h Storing the convert value of VCCA 
43h Storing the convert value of VCC_CRAM 


44h Storing the convert value of VCC_DRM 


45h Storing the convert value of VP/VN 


46h Storing the convert value of calibration codeO 
47h Storing the convert value of calibration code1 
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48h Storing the convert value of ADC_A offset(unipolar) 


49h Storing the convert value of ADC_A offset(bipolar) 


4Ah Storing the convert value of ADC_A gain(unipolar) 


4Bh Storing the convert value of ADC_A gain(bipolar) 


4Ch Storing the convert value of ADC_A supply sensor offset(unipolar) 
50-5Fh | Storing the convert value of VAAP[0:15]/VAAN[0:15] ——Auxiliary channel 0-15 


60h Storing the convert value of ADC_B offset(unipolar) 


6lh Storing the convert value of ADC_B offset(bipolar) 


62h Storing the convert value of ADC_B gain(unipolar) 


63h Storing the convert value of ADC_B gain(bipolar) 


65h Storing the maximum convert value of Temperature since the last power up or last reset 
66h Storing the maximum convert value of VCC since the last power up or last reset 

67h Storing the maximum convert value of VCCA since the last power up or last reset 

68h Storing the maximum convert value of VCC_CRAM since the last power up or last reset 
69h Storing the maximum convert value of VCC_DRM since the last power up or last reset 
6Ah Storing the minimum convert value of Temperature since the last power up or last reset 
6Bh Storing the minimum convert value of VCC since the last power up or last reset 

6Ch Storing the minimum convert value of VCCA since the last power up or last reset 

6Dh Storing the minimum convert value of VCC_CRAM since the last power up or last reset 
6Eh Storing the minimum convert value of VCC_DRM since the last power up or last reset 


70h Storing the convert value of TRIM_V1 from ADC_A 
71h Storing the convert value of TRIM_V2 from ADC_A 


72h Storing the convert value of VTBD3 from ADC_A 
73h Storing the convert value of VTBD4 from ADC_A 
74h Storing the convert value of VTBD5 from ADC_A 


75h Storing the convert value of VTBD6 from ADC_A 
76h Storing the convert value of VTBD7 from ADC_A 
77-ТЕһ | Undefined 


Table 21 PG2L100H Status register address definition 
5.9.3 Titan3 series 


a)configuration register 


5 м 8 еә и ю 9 в 7 8 8 4 8 2 1 0 
TS 
ООН | cisw | cosc | ECAL | TCAL м5 DIV[2:0] VCD[2:0] ак | тот TCD[2:0] 
VS. 
он | DB2 | DBI | DBO | gr | TEST. BE VAVGIS:0] TAVG[3:0] 
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FIGURE 5-27 BASIC CONFIGURATION REGISTER 


ADDRESS NAME DESCRIPTION 
00H[2:0] TCD[2:0] The frequency division ratio required by mux clk to generate 
temp clk 
00H[4:3] T_CT[1:0] Internal ADC clock frequency division control bit 


00 : The internal ADC clock is 1.25MHz ; ( default ) 
01: The internal ADC clock is 2.5MHz ; 

10 : Internal ADC clock is 0.625MHz ; 

11: The internal ADC clock is 0.3125MHz ; 


OOH[5] TS_CLK_SEL tsensor internal clock selection, 
OOH[8:6] VCD[2:0] The division ratio required by mux clk is generated by vs clk 
00H[11:9] VS DIV[2:0] The frequency division signal of the IP working clock: distributed on 


the basis of vs clk and then sent to the ADC for processing 
Row jobs 0007111:17128 allocated; default 000 
00H[12] TCAL Temperature data calibration method selection: 

1: Two-point calibration 

0 : Single point calibration 

00H[13] ECAL Calibration time signal: 

1: Perform calibration operation on sampling results 

0 : Sampling results do not perform calibration operations 


ooH[14] EOSC clk_osc normally open 

enable signal: 

1:clk osc normally open 

0: Turn on the switch that controls clk osc according to the setting 
of CLKSW or PD control bit. 

ООН[15] CLKSW Clock conversion control bit, controls the clkswitch signal 
1:Select pclk srb for clock division to generate mux clk 
O : Select clk osc for clock division to generate mux clk 
01H[3:0] TAVG[3:0] cfg avg[3] indicate whether use filter or not 

01H[7:4] VAVG[3:0] 1'b1:bypass filter 

1'bO: use filter 


cfg avg[2:0] indicate the filter length 

3'b000:2 tap average filter 

3'b001:4 tap average filter 

3'b010:8 tap average filter 

3'b011:16 tap average filter 

3'b100:32 tap average filter 

3'b101:64 tap average filter 

3'b110:128 tap average filter 

3'b111:128 tap average filter 

01H[11]] VS TEST EN IP test channel switch control signal 

01H[12] VBUFF Input buffer selection control switch: 

0 : The input is sent directly to the ADC for sampling after passing 

through тих. 

1: The input is sent to the ADC for sampling after passing through 

the buffer , default 

01H[15:13] DB2~DBO Set the counter value when the over_temp signal debounces 
Table 22 Basic configuration register 
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5 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
02H BT TIME [15:0] 

03H DT TIME [15:0] 

04H BV TIME [15:0] 

05H DV TIME [15:0] 

06H DS TIME [15:0] 

07H TEMP SET [15:0] 


FIGURE 5-28 TIMING CONFIGURATION REGISTER 


ADDRESS NAME DESCRIPTION 
O02H[15:0] | BTTIME[15:0] | Set the pull-up time that temp en waits for after the Tsensor configuration signal is stable. 
03н[15:0] | DTTIME[15:0] | Disable waiting time when setting Tsensor channel switching. 

O4H[15:0] | BV TIME[15:0] | Set the time that vs start waits for after the vs en signal in vsensor is pulled high. 
O5H[15:0] | DVTIME[15:0] | Disable waiting time when setting Vsensor channel switching. 
O6H[15:0] | DSTIME[15:0] | Set the pull-down time that vs reset waits for after the vs en signal in vsensor is pulled high. 
07H[15:0] | TEMP SET[15:0] | «1:0» Analog internal enable is ahead of digital logic enable time selection: 

00 : 51.2us (default ) 

01:38.4us 

10 : 25.6us 

11: 12.8us 

«3:2» Internal reference chopping frequency selection: 

00 : 2.5MHz (default ) 

01:5MHz 

10: 1.25MHz 

11:0.625MHz 


«4» Internal reference chopper control enable: 


1: Enable chopper switching; (default ) 

0 : Do not enable chopper switching; 

«5» Internal reference filter enable: 

0 : Enable bandgap filtering; (default ) 

1: Disable bandgap filtering; 

«7:6» RC constant selection for reference bandgap filtering : 
00 : 1 times RC ; (default ) 

01:4 times RC; 

10:9 times RC; 

11:16times RC; 

«9:8»remote Sensor current selection: 

00 : 2 times current; (default ) 

01:1times current; 

10:4times current; 

11:3 times current; 

«11:10» Internal common mode voltage selection: 
00 : 0.43V ; (default ) 

01:0.54V ; 

10:0.65V ; 

11:0.76; 


«12» Internal calibration algorithm enable selection: 


1: Enable calibration algorithm; (default) 

0 : Turn off the calibration algorithm; 

When the calibration algorithm is turned on + SOC 's averaging processing, the accuracy after 
averaging can be greatly improved. 

Improved; if the calibration algorithm turns off +SOC averaging processing, the accuracy after 
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averaging is also poor . 

«13» Internal key clock delay control selection: 

0 : 1 times delay ; (default ) 

1:2 times delay ; 

<14>TS_TEST pin switch control: 

O:TS TEST pin is disconnected; (default ) 

1:TS TEST pin is on; multiplexed signal comes out 

«15» Bypass control of internal temp out : 

О:ќетр out outputs normally; 

1:temp out«10:0» output is the set value of temp set«10:0» ; 


Table 23 Timing configuration register 
14 13 12 11 10 9 


15 8 T 6 5 4 3 2 1 0 
BH. e T Ы 
$ЕГ IAG IA5 1А4 1АЗ 1А2 1А1 IAQ TCE | VCE Me. CLEAR | CLEAR 


08H 


09H бун | 12C_GLITCH_RM_CNT[3:0] | I2C DATA DLY[7:0] 
FIGURE 5-29 I?C CONFIGURATION REGISTER 
ADDRESS NAME DESCRIPTION 
O8H[0] VCLEAR vsensor corresponding status register clear register control signal 
O8H[1] TCLEAR tsensor corresponding status register clear register control signal 
08H[2] SC ADC EN sc adc en enable signal (see 7.5 for specific function description) 
08H[3] VCE vsensor active control mode enable signal 1: enabled 0: disabled 
O8H[4] TCE tsensor active control mode enable signal 1 : enabled 0: disabled 
O8H[5] RAW Enable control of direct output of data input from analog terminal 
08H[6] IOR РС address override signal. When IOR is 1, the С address takes [IA6:IA0] 
data; when IOR is 0, the 12С address corresponds to the table in 7.4.3.6 
based on the scanning result of VS_CH_9, and the corresponding default 
slave address is obtained. 
08H[13:7] IAO to 146 РС address signal. When IA2 is 1, PMBus is enabled; when IA2 is 0, РС is 
enabled. 
08H[14] IU EN РС input interface selection: 
0 : Select a dedicated port 
1: Select user port 
08H[15] BH SEL pmbus output temp value: 
1: binary 
0: half precision 
09H[7:0] 2С DATA DLY The delay time for РС to output дата. 
РС input signal glitch Counter configuration bits of remove , default : 4'd3 
09H[11:8] | 2С ОЦТСН RM СМТ | The minimum configuration value is 3 , and the configuration range is 3715 
When i2c selects dedicated, the static configuration register writes the 
enable configuration bit 
09H[12] INI N WR 1: The static configuration register is not affected by the load ini n and 
glogen signals and cannot be written to the control register. 
0: The static configuration register can be written to the control register 


Table 24 12С configuration register 
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
daH PMBUS_TEMP_PAM1 
dbH PMBUS_TEMP_PAM2 
dcH PMBUS_TEMP_PAM3 
ddH PMBUS_TEMP_PAM4 
FIGURE 5-30 CHANNEL REGISTER 
ADDRESS NAME DESCRIPTION 
OAh[0] LOC Local sensor enable signal 1 : Enable 0 : Disable 
OAh[7:1] REO~RE6 Remote Sensor enable signal 1 : Enabled 0: Disabled 
OAh[8] LOC_VLD Local sensor quality mark after ATE test 
1: The sensor can be used normally after testing 
0: The sensor cannot be used normally after testing 
(This configuration bit data is read-only and writing is invalid) 
OAh[15:9] REO VLD^RE6 VLD Remote sensor quality mark after ATE test 
1: The sensor can be used normally after testing 
0: The sensor cannot be used normally after testing 
(This configuration bit data is read-only and writing is invalid) 
ObH[1:0] VIN MFG1/2 Vsensor channel selection enable signal 
1 : Enabled 
OcH[O] ALARM LOC local sensor alarm temperature trigger enable signal 
OcH[7:1] ALARM REO" REG remote sensor alarm temperature trigger enable signal 
OcH[8] OVER LOC local sensor over temperature trigger enable signal 
OcH[15:9] OVER REO^RE6 remote sensor over temperature trigger enable signal 
OdH[15:0] ALARM VSENSORO Vsensor 's alarm trigger enable signal 
OeH[7:0] VS RSV reserved register 
OeH[15:8] PULSE WIDTH * dir en signal width counter 
(0,1: The pulse width is one cycle ) 
OfH[15:0] NUM AFTER AVE NUM AFTER AVE results are calculated for each channel. 
After that, jump to the next channel (0, 1: the result is one ) 
90H[0] VCCA ADC internal voltage channel selection enable signal: 
90H[1] VCCA HPIO 1 : Enable 0: Disable 
90H[2] VCC 
90H[3] VCC_DRM 
90Н[15:4] VCCIO O^VCCIO 11 
91H[15:0] ALARM VSENSOR1 Vsensor 's alarm trigger enable signal 
Table 25 Channel register 
15 14 143 2 4 10 9 8 7 6 5 4 3 2 1 0 
AH PMBUS_TEMP_PAM1 
МК PMBUS_TEMP_PAM2 
htK PMBUS TEMP. РАМЗ 
ddH PMBUS TEMP РАМА 
FIGURE 5-31 PMBUS CALCULATION PARAMETERS 
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ADDRESS NAME DESCRIPTION 
daH[10:0] TEMP_PAM1 | When pmbus outputs temp data, parameter1 (binary) used for calculation 
dbH[15:0] TEMP РАМ2 | When pmbus outputs temp data, parameter2 (floating point number) used for 


calculation 

dcH[15:0] TEMP РАМЗ | When pmbus outputs temp data, parameter3 (floating point number) used for 
calculation 

ddH[15:0] TEMP РАМА | When pmbus inputs temp data, parameter4 (floating point number) used for 
calculation 


Table 26 PMBUS Calculation parameters 


15 — 14 13 12 1 10 ә 8 7 6 5 4 3 2 1 0 
АН VS_SETTING_TIME TN VS VTRIM 
htK VS там VS NTRIM 
0H VS PTRIM 


FIGURE 5-32 VSENSOR TRIM 


ADDRESS NAME DESCRIPTION 
deH[6:0] VS_VTRIM Vsensor does not execute the vs_vtrim configuration value before trim 
code extraction. 
deH[7] TRIM_EN Vsensor tirm selects configuration bits: 


1: vtrim/ptrim/ntrim selects the trim signal connected to the port 
0: trim signal configured in vtrim/ptrim/ntrim selection register 


deH[15:8] VS_SETTING_TIME | Vsensor static register configuration time setting before vs_en is pulled 
high. (The configuration here is the time counter configuration before 
vs_enis pulled high) 

dfH[8:0] VS_NTRIM Vsensor trim not performed vs_ntrim configuration value before code 
extraction 

dfH[10:9] VS_ITRIM Internal comparator bias current configuration signal, corresponding to 
different ADC sampling rates: 

00:5uA, 

default 01 : 10uA , 

10: 15uA, 

11: 200A 

eOH[8:0] VS PTRIM Vsensor trim not performed vs ptrim configuration value before code 
extraction 

e1H[15:0] VS BIN TO L16 | When Pmbus inputs/outputs data, the voltage is converted from binary 
to LINEAR16 parameter (half precision) 

e2H[15:0] VS L16 TO BIN | When Pmbus inputs/outputs data, the voltage is converted from 
LINEAR16 to binary parameter (half precision) 


Table 27 Vsensor trim 


a) alarm register 


10~41H temperature limitation(11-bit)/ voltage limitation(12-bit) 


FIGURE 5-33 ALARM REGISTER 


Address Registers name Description 
10h Imit_temp over temperature trigger configuration 
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12h alu temp loc alarm local temp configuration upper limit 
14h alu temp rO alarm remoteO temp configuration upper limit 
16h alu temp r1 alarm remote1 temp configuration upper limit 
18h alu temp r2 alarm remote2 temp configuration upper limit 
1ah alu temp r3 alarm remote3 temp configuration upper limit 
1ch alu temp r4 alarm remote4 temp configuration upper limit 
leh alu_temp_r5 alarm remote5 temp configuration upper limit 
20h alu_temp_r6 alarm remote6 temp configuration upper limit 
22h ala up vO Voltage channel 0 configuration upper limit 

24 hours ala up v1 Voltage channel 1 configuration upper limit 
26h ala up v2 Voltage channel 2 configuration upper limit 
28h ala up v3 Voltage channel 3 configuration upper limit 
2ah ala up v4 Voltage channel 4 configuration upper limit 
2ch ala up v5 Voltage channel 5 configuration upper limit 
2eh ala up v6 Voltage channel 6 configuration upper limit 
30h ala up v7 Voltage channel 7 configuration upper limit 
32h ala up v8 Voltage channel 8 configuration upper limit 
34h ala up v9 Voltage channel 9 configuration upper limit 
36h ala up mfg 1 Voltage vin mfgO configuration upper limit 
38h ala up mfg 2 Voltage vin mfg1 configuration upper limit 
3ah ala up vcca Voltage vcca configuration upper limit 
3ch ala up vcca hpio Voltage vcca hpio configuration upper limit 
3eh ala up vcc Voltage vcc configuration upper limit 
40h ala up vcc drm Voltage vcc drm configuration upper limit 
92h ala up vccio О Voltagevccio channel О configuration upper limit 
94h ala up vccio 1 Voltagevccio channel 1 configuration upper limit 
96h ala up vccio 2 Voltagevccio channel 2 configuration upper limit 
98h ala up vccio 3 Voltagevccio channel 3 configuration upper limit 
9ah ala up vccio 4 Voltagevccio channel 4 configuration upper limit 
9ch ala up vccio 5 Voltagevccio channel 5 configuration upper limit 
9eh ala up vccio 6 Voltagevccio channel 6 configuration upper limit 
aOh ala up vccio 7 Voltagevccio channel 7 configuration upper limit 
a2h ala up vccio 8 Voltagevccio channel 8 configuration upper limit 
a4h ala up vccio 9 Voltagevccio channel 9 configuration upper limit 
a6h ala up vres O voltagevoltage reserved 0 configuration upper limit 
a8h ala up vres 1 voltagevoltage reserved 1 configuration upper limit 
aah ala up vres 2 voltagevoltage reserved 2Configuration upper limit 
ach ala up vccio 10 voltagevoltage reserved 3 configuration upper limit 
aeh ala up vccio 11 voltagevoltage reserved 4 configuration upper limit 


Table 28 alarm register 


b) status register 


15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
d8H Over | Over | Overt | Over | Over | Over | Over | Over | Alm | Alm Alm Alm Alm | Alm | Alm | Alm 
tr6 tr5 r4 tr3 tr2 tr1 tro t tr6 tr5 tr4 tr3 tr2 tr1 tro tl 
d9H ALM ALM ALM ALM ALM ALM ALM ALM ALM ALM ALM ALM ALM рот ке 
vres2 угез1 мге50 59 VS8 VS7 VS6 vss VS4 VSs3 мв2 VS1 мво 
MFG1 | МЕСО 
АМ [| АМ ALM ALM ALM ALM ALM ALM ALM ALM ALM ALM ALM ALM LM 
БОН | vccio | vccio | vccio | vccio | vccio | vccio | vccio | vccio | vccio | vccio | vccio | vccio | vcc vcc | УССА- | vccA 
11 10 9 8 7 6 5 4 3 2 1 о | DRM нео | МСС 
FIGURE 5-34 ALARM STATUS REGISTER 
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ADDRESS NAME DESCRIPTION 
d8H[15:8] ove 1г6” ove trO over tl Whether the local sensor and 7 remote sensors have over 
temperature indication: 
1: Over temperature warning 
0: No over temperature 
d8H[7:0] alm tr6^" alm trO alm tl Whether the temperature detected by the local sensor and 
the seven remote sensors exceeds the temperature range 
set by the alarm: 
1: Exceeds the set temperature range 
0: No Exceed 
d9H[14:0] alm mfg 1/2 Whether the results scanned by the 10 voltage channels 
alm vs9"alm vsO exceed the voltage range set by the alarm: 
alm мге50“2 1: exceeds the set temperature range 
0: does not exceed 
bOH[15:0] alm vcca/ alm vcca hpio/ Whether the results scanned by the 14 voltage channels 
alm vcc/ alm vcc ram/ exceed the voltage range set by the alarm: 
alm vccio 0711 1: Exceeds the set temperature range 
0: Does not exceed 
Table 29 Alarm status register 
REGISTERS CHANNEL CHOOSE 
ADDRESS 
42h Scan results corresponding to the temp local sensor channel 
43h Scan results corresponding to temp remote sensor 0 channel 
44h Scan results corresponding to temp remote sensor. 1 channel 
45h Scan results corresponding to temp remote to sensor 2 channel 
46h Scan results corresponding to temp remote to sensor 3 channel 
47h Scan results corresponding to temp remote to sensor 4 channel 
48h Scan results corresponding to temp remote to sensor 5 channel 
49h Scan results corresponding to temp remote to sensor 6 channel 
4ah Scan results corresponding to VS channel 0 channel 
4bh Scan results corresponding to VS channel 1 channel 
Ach Scan results corresponding to VS channel_2 channel 
4dh Scan results corresponding to VS channel 3 channel 
4eh Scan results corresponding to VS channel 4 channel 
4fh Scan results corresponding to VS channel 5 channel 
50h Scan results corresponding to VS channel 6 channel 
51h Scan results corresponding to VS channel 7 channel 
52h Scan results corresponding to VS channel 8 channel 
53h Scan results corresponding to VS channel 9 channel 
54h Scan results corresponding to VIN MFG1 channel 
55h Scan results corresponding to VIN MFG2 channel 
56h Scan results corresponding to the VCCA channel 
57h Scan results corresponding to the VCCA HPIO channel 
58h Scan results corresponding to the VCC channel 
59h Scan results corresponding to the VCC DRM channel 
5ah Scan results corresponding to VCCIO channel 0 channel 
5bh Scan results corresponding to VCCIO channel_1 channel 
5ch Scan results corresponding to VCCIO channel 2 channel 
5dh Scan results corresponding to VCCIO channel 3 channel 
5eh Scan results corresponding to VCCIO channel 4 channel 
5fh Scan results corresponding to VCCIO channel 5 channel 
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bih Scan results corresponding to VCCIO channel_6 channel 
b2h Scan results corresponding to VCCIO channel_7 channel 
b3h Scan results corresponding to VCCIO channel_8 channel 
b4h Scan results corresponding to VCCIO channel_9 channel 
b5h Scan results corresponding to voltage reserve 0 channel 
b6h Scan results corresponding to voltage reserve 1 channel 
b7h Scan results corresponding to voltage reserve 2 channel 
b8h Scan results corresponding to VCCIO channel 10 channel 
b9h Scan results corresponding to VCCIO channel 11 channel 


Table 30 Sampling result register 


ADDRESS DESCRIPTION 

60h The temp local sensor channel scan result exceeds the historical maximum value of the upper 
limit. 

61h temp remote sensor 0 channel scan result exceeds the historical maximum value of the upper 
limit 

62h temp remote sensor 1 channel scan result exceeds the historical maximum value of the upper 
limit 

63h temp remote sensor. 2 channel scanning result exceeds the historical maximum value of the 
upper limit 

64h temp remote sensor. 3 channel scanning result exceeds the historical maximum value of the 
upper limit 

65h temp remote sensor 4 channel scanning result exceeds the historical maximum value of the 
upper limit 

66h temp remote sensor. 5 channel scanning result exceeds the historical maximum value of the 
upper limit 

67h temp remote sensor. 6 channel scanning result exceeds the historical maximum value of the 
upper limit 

68h VS channel 0 channel scan result exceeds the historical maximum value of the upper limit 

69h VS channel 1 channel scan result exceeds the historical maximum value of the upper limit 

6ah VS channel 2 channel scan result exceeds the historical maximum value of the upper limit 

6bh VS channel 3 channel scan result exceeds the historical maximum value of the upper limit 

6ch VS channel 4 channel scan result exceeds the historical maximum value of the upper limit 

6dh VS channel 5 channel scan result exceeds the historical maximum value of the upper limit 

6eh VS channel 6 channel scan result exceeds the historical maximum value of the upper limit 

6fh VS channel 7 channel scan result exceeds the historical maximum value of the upper limit 

70h VS channel 8 channel scan result exceeds the historical maximum value of the upper limit 

71h VS channel 9 channel scan result exceeds the historical maximum value of the upper limit 

72h VIN MFG1 channel scan result exceeds the historical maximum value of the upper limit 

73h VIN The MFG2 channel scan result exceeds the historical maximum value of the upper limit 

74h The VCCA channel scan result exceeds the historical maximum value of the upper limit 

75h VCCA HPIO channel scan result exceeds the historical maximum value of the upper limit 

76h The VCC channel scan result exceeds the historical maximum value of the upper limit 

77h VCC DRM channel scan result exceeds the historical maximum value of the upper limit 

bah VCCIO channel 0 channel scan result exceeds the historical maximum value of the upper limit 

bbh VCCIO channel 1 channel scan result exceeds the historical maximum value of the upper limit 

bch VCCIO channel 2 channel scan result exceeds the historical maximum value of the upper limit 

bdh VCCIO channel 3 channel scan result exceeds the historical maximum value of the upper limit 

beh VCCIO channel 4 channel scan result exceeds the historical maximum value of the upper limit 

bfh VCCIO channel 5 channel scan result exceeds the historical maximum value of the upper limit 

cOh VCCIO channel 6 channel scan result exceeds the historical maximum value of the upper limit 

cih VCCIO channel_7 channel scan result exceeds the historical maximum value of the upper limit 

c2h VCCIO channel_8 channel scan result exceeds the historical maximum value of the upper limit 

c3h VCCIO channel_9 channel scan result exceeds the historical maximum value of the upper limit 
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c4h voltage reserve 0 channel scan result exceeds the historical maximum value of the upper limit 
cSh voltage reserve_1 channel scan result exceeds the historical maximum value of the upper limit 
c6h voltage reserve_2 channel scan result exceeds the historical maximum value of the upper limit 
c7h VCCIO channel_10 channel scan result exceeds the historical maximum value of the upper limit 
c8h VCCIO channel_11 channel scan result exceeds the historical maximum value of the upper limit 


Table 31 Temperature and voltage maximum value register 


5.10 Waveform search 


On the Waveform interface, press the shortcut key Ctrl+F to bring up the search box, or select the 
signal, right-click the menu and click Search. The waveform search interface is as shown below. 


бег Мае © “© © © © [а] 
Select the signal and value, add to list 
BUS-sys port ahb 0 haddr 
Search Condition 


Label Name 
1 CH-sys port ahb 0 hadd... R 


2 CH-sys port ahb 0 hadd.. 0 


3  BUS-sys port ahb 0 haddr FFH 


Clear All 


Search Settings 


Start Position 


End Position 


Ignore Times 


Current Number 
Total Numbers 


Search 


FIGURE 5-35 WAVEFORM SEARCH INTERFACE 
Search signals are divided into single channel signals and bus signals 


Single-channel signal: Select a single data signal, select the corresponding search conditions, and 
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click add to list to add to the search conditions list. The corresponding value options are as follows: 
1)0:0 value 
2)1:1value 
К: rising edge 
Е: falling edge 


Bus signal: Select the bus signal, enter the hexadecimal format of the corresponding signal in the text 
box, and click add to list is added to the search criteria list 


1. Add signal 
Select the signal and value, click add to list to add the condition to the search condition list 
2. Update signal 


Re-select the signal and value, click add to list, and the search condition list will automatically update 
the conditions. 


3. Delete signal 
Select several columns in the search criteria list, right-click the menu and click Delete 
Search settings options 


1 ) Start Position : Search the starting position of the sampling point 2 ) End Position : Search the end 
position of the sampling point 


3 ) Ignore Times : Ignore the number of times, that is, the number of times all search conditions are 
met consecutively 


4 ) Current Number : The serial number of the search result where the cursor is currently located 
5 ) Total Number : The total number of items that met the search conditions in the last search 
Clear АП: Clear the search criteria list 


Search : Search according to the selected search conditions to find sampling points that meet all 
conditions at the same time. 


Previous : Jump to the previous search result that meets the conditions through X cursor positioning. 


Next : via Cursor positioning to jump to the next search result that meets the conditions 


5.11 Waveform analysis 


For waveform measurement and analysis , the measurement toolbar is as follows : 
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Hardware Parameter 


T= Waveform Measure None 


Trigger Mode None 
Waveform Signal Name Sample Count 


Pulse Width 
Period 


Duty Ratio 
Frequency 


FIGURE 5-36 WAVEFORM MEASUREMENT MODE SETTINGS 
The functions from top to bottom are: 
Measure None : No measurement information 
Measure Count : the number of measurement sampling points 
Measure Pulse : Measure pulse width time (display each pulse width time ) 


Measure Period : Measure cycle time (display cycle time, two rising edges are a complete cycle) 


Vv Vv ON WV 


Measure Frequency : Measurement frequency (display frequency, two rising edges are a 
complete cycle ) 


5.12 System settings menu 


1) The waveform measurement value is calculated based on the hardware sampling rate in the 
Settings->SystemSettings->Hardware Parameter interface. Hardware Sample Rate sets the hardware 
sampling rate. 


Hardware Parameter 


TTR зен Hardware Sample Rate 50 MHz 


Trigger Mode 


FIGURE 5-37 HARDWARE SAMPLING RATE SETTING INTERFACE 


2) Waveform Interface, you can set the measurement method, and support setting the waveform 
data bus display format. 
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Hardware Parameter 


ттен — Waveform Measure None м 


Trigger Mode 
Waveform Signal Мате Full Name v 


Bus Value Format 


FIGURE 5-38 WAVEFORM MEASUREMENT METHOD SETTING INTERFACE 


Bus value format setting instructions: 


(1) By setting the drop-down box " System Setting->Waveform->Bus Value Format "value, the data of 
Waveform and Listing interface buses will be displayed in the same format. 


(2) Depending on the selected Radix (Binary, Octal, Hex), the bus data displays the corresponding 
prefix (Ob, Oo, Ox). In particular, decimal does not display the prefix. 


(3) By default, "Prefix" is selected in " System Setting->Waveform->Bus Value Format" , that is, the 
bus data displays prefixed values by default, and on the Waveform interface, X and O are displayed in 
"Bus/Signal Tree" The value of the position is the complete number of digits in the currently selected 
base. For example, the bus value is " 0x01", and the value of the X and О positions in "Bus/Signal Tree" 
displays " 8'hO1" . 


(4) If "System Setting->Waveform->Bus Value Format" select "Non-Prefix", Waveform and Listing All 
bus values in the interface are switched to without prefixes. The values of the X and O positions 
displayed in "Bus/Signal Tree" are the number of digits in the currently selected base that are not О. For 
example, the bus value is "1", " The value of the X and O positions in Bus/Signal Tree " shows " 8'h1" . 


(5) When switching the display format of data, the bus data format of all devices in the chain, and all 
Core's Waveform and Listing interfaces will be switched. 


3) Trigger Mode Waveform continuous trigger saving function 


Hardware Parameter s 
Trigger Mode Continuous v 


Waveform 


v Enabled Output File 
Trigger Mode 


Output Format VCD м 


Output Path  BUILD/sw/cdt/debugger 


FIGURE 5-39 WAVEFORM TRIGGER SETTING INTERFACE 
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Trigger mode: 
Single : Single trigger, no saving 
Continuous : Automatically and continuously triggered until an execution error or manual stop. 


Enabled OutPut File : Enable the output file function, which only takes effect in Continuous mode. 
After checking this option, the waveform data of each trigger will be output to a file in the specified file 
format (VCD/ASCII/WDF) in the specified path. 


5.13 Version matching function 


When the debugger connects to the JTAG server, it automatically matches the version information 
(matches the suit version, and the pro version also matches the svn version information). If it does not 
match, communication with the server is not allowed. 


5.14 Multi-core simultaneous debugging function 


Currently Debugger Supports multi-core debugging function in the following scenarios: 
1. Under the same device, multiple cores execute a single trigger at the same time 
2. Under the same device, a single core triggers continuously, and the other cores trigger once 


Each core under different devices cannot be triggered at the same time, and only one core can be 
triggered continuously at the same time. 


5.15 iScan 


5.15.1 General introduction 


In serial communication technology, due to the influence of noise and other factors during the 
transmission process, serial signals may suffer from problems such as inter-code crosstalk and signal 
distortion. As an intuitive and fast method to analyze the quality of serial signals, the eye diagram can 
measure the performance of the communication system. Generally speaking, the eye diagram of the 
signal at the receiving end is obtained by sending a random bit stream at the transmitting end and 
observing it with an oscilloscope at the receiving end. However, in high-speed transmission links, the cost 
of using an oscilloscope to measure the eye diagram is very expensive. Therefore, in modern high-speed 
transmission systems, an on-chip pseudo-random bit generator is generally used at the transmitting end 
to generate a bit stream, and an on-chip eye-opening monitor is used at the receiving end to obtain the 
eye diagram and measure the bit error rate, thereby reducing test costs. 


iScan can measure the horizontal and vertical opening size of the high-speed signal eye diagram and 
save the results in the register. By reading the register, the eye diagram opening size information can be 
obtained, and then the bit error rate of the signal transmission can be observed. 


Currently supports iScan Devices with eye diagram function include: PG2T390, PG3T600P . 
5.15.2 Function description 


After downloading the bit stream with eye diagram function, click "Scan Chain" and the interface as 
shown below will appear: 
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File Edit View Help 
“5. г 
Device ВХ DEV:0 Plots 


©} JTAG Chain 


= DEV:0 MyDeviced (Titan2-PG2T3.. 


ADC Console 


Eb HSST:2 


Hast 2 Lane 0 Property Bx 


Link Name Lane O(Hsst 2) 


aude oum | 


PLL Mode LPLL 


Ensign евә 


LoopBack Mode Normal 


Console 
1: ine саре List : 


I: COMMAND[get cable paras] execute successfully, takes 2.8 secs. 


USB CABLE II cable driver: D2XX DLL 


configure 


ND: update hsst register 


ШЕ з Нзас Links Hsst Scans 


ND[open cable] execute successfully, takes 6.2 secs. 
MMAND[configure] execute successfully, takes 14.5 secs. 


MMAND[update hsst register] execute successfully, takes 1.5 secs. 


FIGURE 5-40 ISCAN MAIN INTERFACE 


ax 


On the upper left side of the main interface, a list of HSSTs contained in the current bit stream is 
displayed. Currently, up to 4 HSSTs (HSST1~HSST4) are supported. Each HSST has up to 4 Lanes 
(LaneO^Lane3). Click to select а Lane, and the attributes of the lane will be displayed at the bottom left. 
The lower console contains HSST Links and HSST Scans function windows, which are used to create 
channels, scan eye diagrams and other operations. 


When you need to scan the eye diagram, the first step is to create a link channel on the "HSST Links" 
interface. Right-click on the blank space to pop up the following menu options: 


Lane Properties... 


X Delete 


Create Links... 


2 Refresh Hsst links 


Create Scan... 


FIGURE 5-41 HSST LINKS RIGHT CLICK MENU 


inks Group... 


The corresponding operation instructions for the menu options are as follows: 


MENU ITEM 


FUNCTION 


Lane Properties 


Delete 


Display the properties of the current channel in the property bar 


Delete selected channel 


Create Links 


Open the Create Links dialog box to create channels 


Create Links Group 


Select multiple link items to create a link group 


innek.ru 


70/ 101 


Fabric Debugger User manual 


др Utd 34 Debugger Features 


Refresh HSST Links Refresh HSST links 


Create Scan Open the Create Scan dialog box to create a scan 


Select Create Links... " to create a channel, the following dialog box will pop up: 


Create Links 


Create Links 


Create a new link by selecting hsst index and lane index, 
then click the Add button below. 


Add Links 

HSST Index 2 Lane Index 0 Add | [aaa ап] 
New Links 

Hsst 2 Lane 0 | Remove 


В Ба ака 
Hsst 2 Lane 1 | Remove all 
л == 


Hsst 2 Lane 2 


Hsst 2 Lane 3 


FIGURE 5-42 CREATE LINKS DIALOG BOX 


In " Add Links " , specify the channel you want to create by setting the HSST serial number and Lane 
serial number. Click the " Add " button to add it to Ше" New Links " column, or click " Add all" to add all 


valid channels of the device. Channel added to " New Links " column, and can use " Re move", 
Remove " all " Remove" New Links " column. Click " OK " after adding to successfully create the channel. 


After creating the channel, right-click on a channel and select " Create" Scan... " to create a scan. 
After successful creation, it will jump to the " Hsst Scans " interface and add a new scan item. After 
configuring the scan item, you can right-click to select the scan item. At this time, the right-click menu 
will pop up and select " Start Scan" "Start scanning the eye diagram, or use the shortcut key " Ctrl + F5 " 
to start scanning. The right-click menu description is as follows: 


Scan Properties... Ctrl-E 
b Start Scan Съг1+Е5 

Stop Scan Ctr1+F9 
Delete 


FIGURE 5-43 HSST SCAN RIGHT CLICK MENU 


FUNCTION DESCRIPTION 


Scan Properties | Scan properties 
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Start Scan Start scanning eye diagram 
Stop Scan Stop scanning eye diagram 
Delete Delete the selected scan and delete the corresponding generated eye diagram. 


During the scanning process, you can stop scanning at any time through "Stop Scan" in the right-click 


menu or the shortcut key "Ctrl + F9". When the scan is completed, the generated Scan Plot interface will 
be displayed on the upper right side of the main interface. 


5.15.2.1 PG2T390 IScan 


Console 


For PG2T390H device, after successful creation "HSST Links" window is shown below: 


Link Name 


Link Status PLL Mode 


Lane O(Hsst 2) ahaa LPLL 
Lane 1(Hsst 2) ia LPLL 
Lane 2(Hsst 2) (Link —— LPLL 
Lane 3(Hsst 2) ШШЕН прът 


Lock Status LoopBack Mode TX Polarity Invert Lane Reset TX Reset RX Reset 


Normal Reset Reset Reset 


Normal Reset | Reset Reset 


Normal Reset Reset Reset 


Normal Reset — || Reset Reset 


FIGURE 5-44 PG2T390H HSST LINKS WINDOW 


The attributes of the interface from left to right are described as follows: 


FUNCTION DESCRIPTION 
Link Name Show channel name 
Link Status Display the connection status of each Lane of HSST (No Link/Link) 
PLL Mode Display the current channel direction-locked loop type: LPLL/HPLL 


Lock Status 


Display the locking status of each Lane of LPLL or HPLL (Not 
Locked/Locked) 


LoopBack Mode 


Loopback mode configuration, including six modes: Near-End PCS 
PLOOP, Near-End PMA SLOOP, Near-End PMA PLOOP, Far-End 
PMA PLOOP, Far-End PCS PLOOP, and Normal. 


Tx Polarity Invert 


Tx Polarity inversion, check it to invert the configuration bit. 


Lane Reset 
Lane reset button, resets the current TX lane and RXlane at the same 
time 

Tx Reset TX reset button can perform TX reset operation for each Lane. 

RX Reset RX reset button, which can perform RX reset operation for each Lane. 


After creating the channel, right-click on a channel and select " Create" Scan... " to create a scan. The 


Create Scan dialog box that opens is as follows: 


https: 
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Create Scan 


Create Scan 


Ге EX") 


Set the description and other properties to create and 
optionally run a scan on the selected link. 


Name 


Link: Lane O(Hsst 1) 


Description: Scan 


Scan Properties 


Scan type: 


Horizontal increment: 


Horizontal range: 


Vertical increment: 


Vertical range: 


Dwell 


BER e-6 


Run Scan 


FIGURE 5-45 PG2T390H CREATE SCAN DIALOG BOX 


In this dialog box, configure the scan properties through the drop-down box. Click " OK " to create 


the scan. If you check " Run Scan " will start scanning the eye diagram directly after creating the scan. 
The scan properties are described from top to bottom as follows : 


FUNCTION DESCRIPTION 
Link: Link name 
Description Scan name 
Scan type Generate eye diagram type, currently only supports 2D Full Eye 


Horizontal increment 


Horizontal scan step value, selected from the drop-down list, including 1716 


Horizontal range 


Horizontal scanning range, drop-down list selection, including: 
-127~127, -126“126, 


,7272,-1"1 


Vertical increment 


1716. 


Scan step value in vertical direction, select from drop-down list, including 


Vertical range 


Vertical scanning range, select from the drop-down list, including: 
-127~127 ,-126“126, 


„“2“2,- 1“1 


ВЕВ 


Minimum bit error rate required when switching scan offset: e?— e 


-11 


in the figure below: 
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Console ах 


Scan Name Link Name Scan Type Scan Mode | Progress | Status | Horizontal Increment Horizontal Range Vertical Increment | Vertical Range Dwell | Dwell BER | Scan Start Time Scan End Time 


Scan Lane O(Hsst 1) 20 Full Eye ва o 16 -112(-0.441 UI)-112(0.441 UI) 16 -112 ~ 112 BER e-6 


СЕ... =] 
FIGURE 5-46 PG2T390H HSST SCANS WINDOW 


In this window, you can configure the above scan settings again. Other attributes are described as 


follows: 
FUNCTION DESCRIPTION 
Scan mode Scanning mode: LEQ/DFE, this parameter only supports IP configuration. 
Progress Scan progress bar ( 0-100 % ) 
Status Scan status: 
Idle : idle 


Failed to Start : Failed to start the scan 
Running : Scanning 

Incomplete : The scan is not completed 
Done : Scan successful 


Dwell Specify the test time at a specific scan offset position 


Scan Start Time Start scan time 


Scan End Time End scan time 


After the 21390 eye diagram is successfully scanned, the Scan Plot interface is displayed, as shown in 
the figure below: 


DEV:0 Plots а 


пп БӘ Contour (Filled) 


Horizontal Offset (UI) 
-0.118 0.000 


Vertical Offsettcodes) 


r Summary r Metrics — — — — — r Settings 
Name: Scan Eye Height: 256 DUM ma Биде МЕНН 
Horizontal Increment: 8 
Started: Wed Mar 30 16:42:18 2022 Eye Width: 208 Horizontal Range: -120(-0.472 UI)-120(0.472 UI) 
Vertical Increment: 8 
Ended: Wed Mar 30 16:42:34 2022 Open UI +: 65.6203 Vertical Range: -120 120 


FIGURE 5-47 PG2T390H SCAN PLOT INTERFACE 


You can switch eye diagrams, export data and other operations through the upper toolbar: 
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ОО E Contour (Filled) 
The toolbar is described from left to right as follows: 
[ Go to previous plot ]: switch to the previous eye diagram 
[ Go to next plot ]: switch to the next eye diagram 
| Full Screen |: Display eye diagram in full screen 
[ Export eye data ]: Output eye diagram data 


[ Contour ]: Switch drawing mode: Coutour(Filled)/Coutour(Line) (filled / line ) 


e Eye diagram attribute description from left to right and top to bottom: 


FUNCTION DESCRIPTION 
Name Scan name 
Started Start scan time 
Ended End scan time 
Eye Height Eye height 
Eye Width Eye width 
Open UI% Eye diagram opening percentage 
Link Name Link name 
Horizontal increment Horizontal scan step value 
Horizontal range Horizontal scanning range 
Vertical increment Scan step value in vertical direction 
Vertical range Vertical scanning range 


5.15.2.2 PG3T600 IScan 


For PG3T600P device, after successful creation " HSST Links " window is shown below: 


Console 
Link Name Link Status | Active Branch Signal Type 
Lane O(Hsst 4) No Link 32 PAMA 
Lane i(Hsst 4) Мо Link а NRZ 
Lane 2(Hsst 4) Ho Link | 4 1 NRZ 
Lane 3(Hsst 4) Мо Link 4 NRZ 


FIGURE 5-48 PG3T600P HSST LINKS WINDOW 
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The attributes of the interface from left to right are described as follows: 


FUNCTION DESCRIPTION 
Link Name Show channel name 
Link Status Display the connection status of each Lane of HSST (No Link/Link) 


Active Branch Show current Lane activity branch quantity 


Signal Type Show current Lane signal type 


After creating the channel, right-click on a channel and select " Create" Scan... " to create a scan and 
open the Create Scan dialog box as shown below: 


Create Scan "х= 


Create Scan 
Set the description and other properties to create and 
optionally run a scan on the selected link. 
Name 
Link: Lane 3(Hsst 4) 


тишге 


Scan Properties 


378 (54 x 7) 


Sample depth: 


МЛ Run Scan 


OK Cancel 


FIGURE 5-49 PG3T600P CREATE SCAN DIALOG BOX 


In this dialog box, configure the scan properties through the drop-down box. Click " OK " to create 
the scan. If you check " Run Scan ” will start scanning the eye diagram directly after creating the scan. 
The scan properties are described from top to bottom as follows : 


FUNCTION DESCRIPTION 
Link: Link name 
Description Scan name 
Sample Depth Scan sampling depth, a multiple of 54 


After creating the scan, the interface will automatically jump to the " HSST Scans " window, as shown 
in the figure below: 


Console Bx 
Scan Name Link Name Progress Status Sample Depth Scan Start Time Scan End Time 
Scan | Lane O(Hsst 4) Е 20 Running 216 2023-06-19 14:08:55 
Scani | Lane 1(Hsst 4) 0 Failed to start 324 
Scan2 | Lane 3(Hsst 4) 0 Idle 216 


Tcl Console* Hsst Links 


FIGURE 5-50 PG3T600P HSST SCANS WINDOW 
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After the 3T600 eye diagram is successfully scanned, the Scan Plot interface is displayed, as shown in 
the figure below: 


DEV:0 Plots 5 


Horizontal Offset (ОТ) 
3 0.00 0.13 


-0.1 


Vertical Offset (codes) 


Summary Settings 


Name: Scan ce feb ig 
e th: 
Link Name: Lane O(Hsst 4) ка T 


Started: 2023-06-19 14:08:55 
Active Branch: 32 
Ended: 2023-06-19 14:13:21 


FIGURE 5-51 PG3T600P SCAN PLOT INTERFACE 


The sampling depth of the scan settings and the number of active branches of the scan Lane are 
displayed in the Settings property bar. 


5.16 DVIO debug 


5.16.1 General introduction 


The DVIO (Debugger Virtual Input Output) function is a debugging method that can monitor and 
drive the internal signals of the FPGA in real time. It replaces hardware devices such as LED lights and 
operation buttons, helping users to flexibly understand and control the internal operation of the FPGA. 


Its implementation relies on embedding the DVIO core into the user design. The Probeln port of the 
core is connected to the user design signals that need to be monitored, and the ProbeOut port is 
connected to the user design signals that need to be controlled. During the debugging process, the 
software can scan the signal connected to Probeln at a fixed frequency, capture the real-time value and 
transition information of the monitoring signal, and timely react the user's operation on the signal 
connected to ProbeOut to the inside of the chip to control the user's design. 


Currently, a Device supports up to 15 DVIO cores, each DVIO can open up to 256 Probeln and 256 
ProbeOut, and each ProbeOut or Probeln can open up to 256 bits. 


5.16.2 Function description 


Download with DVIO After the bit stream of the function is clicked, the interface as shown below will 
appear: 
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@ Fabric Debugger 2023.1-dev3 (on win7-000) 
File View Settings Help 


зау 


a» $ ЫЫ & Refresh Rate 2 чир 


Device вх DVIO:2 MyVIO2 
ЕК JTAG Chain i Activity Direction 
cj DEV:0 MyDeviced ELT Input 
DVIO:2 MyVIO2 Ba 1еа[о] Input 
DVIO:4 мууто4 


En 1ed[1] Input 

В. 1ed[2] | Input 

Ba lears) | o | | отар | 
Въ ctrl | | | | Output 


Console 


Executing : dbg dvio refresh input successfully. 

COMMAND: open cable 

1: PANGO USB CABLE II cable driver: D2XX DLL 

I: COMMAND[open cable] execute successfully, takes 2.2 secs. 
COMMAND: configure 

I: COMMAND[configure] execute successfully, takes 2.5 secs. 


Input tcl command here 


FIGURE 5-52 DVIO MAIN INTERFACE 


When there is DebugCore in the bit stream, the operation interface of DebugCore will be displayed 
by default after scanning the link. When there is only DVIO in the bit stream, the operation interface of 
DVIO will be displayed by default after scanning the link. 


The device bar displays the DVIO contained in the current bit stream. Right-click the DVIO item and 
the operation menu bar will pop up, as shown in the figure below: 


Start DVIO 


v 


Stop DVIO 
Refresh DVIO 
Refresh Probe In 


2:2: 


+» Refresh Probe Out 
C* Reset DVIO 


С\ Reset Activity Detector 


FIGURE 5-53 DEVICE BAR DVIO RIGHT CLICK MENU 


Each operation is described as follows: 
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MENU ITEM FUNCTION 

Start DVIO Start DVIO Auto Refresh 

Stop DVIO Stop DVIO Auto Refresh 

Refresh DVIO Refresh DVIO 

Refresh Probe In Refresh DVIO Probeln 

Refresh Probe In Refresh DVIO ProbeOut 

Reset DVIO Initialize DVIO ProbeOut 

Reset Activity Detector Reset activity detector 


If the activity detector function is not turned on for the current DVIO core, the Reset Activity 
Detector menu item will be grayed out and inoperable. 


The DVIO operation interface displays all Probeln and ProbeOut ports of the current core. The 
operation interface is a signal table. The table rows are divided into two levels: Bus and Net. Bus can be 
folded and expanded. The data in each column of the table is explained as follows: 


LIST DESCRIPTION 
Name The name of the Bus or Net 
Value Bus Or Net value 
Radix Bus Value display base 
Activity Probeln activity detector status 
Direction Bus Or Net signal direction 


Radix is only meaningful to the Bus row. Clicking the Radix column of the Bus will pop up the drop- 
down box for selecting the binary system, including binary, octal, hexadecimal, unsigned integer and 
signed integer. 


Only DVIO cores with activity detectors enabled have the Activity column, and it is only meaningful 
to Probeln. The activity detector status is divided into rising transitions, falling transitions, and pulse 
transitions. 


The Direction column is used to distinguish whether the row is Probeln or ProbeOut. 


The value of the ProbOut line can be modified, and the modification will be written to the chip 
immediately. 


Row right-click menu, press the right mouse button on the Probeln row of the signal table, and the 
right-click menu will pop up as shown in the figure: 
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Activity Persistence » 


Value Display Mode › 


Debugger Features 


Infinite 


Long(80 samples) 


м Short(8 samples) 


FIGURE 5-54 PROBIN ROW RIGHT-CLICK MENU 


Each menu item is explained as follows 


MENU ITEM 


FUNCTION 


Activity Persistence 


Activity detector display period 


Infinite 


Infinite period 


Long (80 Samples ) 


Display 80 scan cycles 


Short ( 8 Samples ) 


Display 8 scan cycles 


Value Display Mode 


Probeln Net value display mode 


Text Probeln Net value text display 
Red Led Probeln Net value in red LED light display 
Yellow Led Probeln Net value in green LED light display 


The Activity Persistence menu item will only be displayed when the activity detector function of the 
DVIO core is turned on. This menu item is used to set the display mode of Activity Detector when 
automatically refreshing DVIO. Set to Infinite mode, during the automatic refresh process, Activity 
Detector accumulates and displays until the automatic refresh stops, that is, the display period is from 
start to stop. Set to Long mode, the display cycle of Activity Detector is 80 refresh cycles. If the value 
changes again within these 80 refresh cycles, it will re-enter a new display cycle. Set to Short mode, the 
display cycle of Activity Detector is 8 refresh cycles. If the value changes again within these 8 refresh 


cycles, it will re-enter a new display cycle. 


Press the right mouse button on the ProbeOut row of the signal table, and the right-click menu will 


pop up as shown in the figure: 


| м Text 
Active-High Button 


Active-Low Button 


Toggle Button 


FIGURE 5-55 PROBEOUT ROW RIGHT-CLICK MENU 


Each menu item is explained as follows 


MENU ITEM 


FUNCTION 


innek.ru 


81/ 101 


Fabric Debugger User manual 


др Utd 34 Debugger Features 


Value Display Mode ProbeOut Net value operation mode 

Text ProbeOut Net value text operations 

Active-High Button ProbeOut Net Normally low button operation 
Active-Low Button ProbeOut Net value always high button operation 
Toggle Button ProbeOut Net value switch button operation 


When switching to the normal low button operation mode, the net value will first switch to О. In the 
pressed state, the net value will switch to 1. When released, the net value will switch to 0; 


Switch to the normal high button operation mode, the net value will first switch to 1, in the pressed 
state, the net switches to 0, and when released, the net value switches to 1; 


The DVIO operation interface supports batch modification of the signal value display mode. Select 
the signal rows in the same direction by selecting the same direction. Right-click the mouse to pop up the 
right-click menu, and the signal value display mode can be modified in batches. 
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6. TCL COMMANDS 


6.1 Introduction to Debugger TCL Command 


https: 


The tcl commands currently supported by Debugger are as follows: 


source 
dbg help 

dbg close 

dbg connect 

dbg disconnect 

dbg delay 

dbg scan chain 

dbg program 

dbg open project 

dbg save project 

dbg run 

dbg trig immd 

dbg stop 

dbg read user code 

dbg read device id 

dbg read status register 
dbg read instruction register 
dbg power init 

dbg get cur core 

dbg set cur core 

dbg get buses 

dbg add bus 

dbg add to bus 

dbg del bus 

dbg reverse bus 

dbg set bus radix 


dbg set unit 
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dbg_set_condition 


dbg_set_capture 


dbg set storage 

dbg list 

dbg import fic 

dbg export fic 

dbg add all to waveform 
dbg add all to listing 
dbg clear all to waveform 
dbg clear all to listing 
dbg waveform zoom 

dbg read adc register 
dbg write adc register 
dbg write hsst register 
dbg read hsst register 
dbg hsst update 

dbg hsst start 

dbg hsst stop 

dbg show current dvio 
dbg select current dvio 
dbg dvio refresh input 
dbg dvio refresh output 
dbg dvio reset output 
dbg dvio set output 

dbg dvio commit output 
dbg dvio print 


You can obtain the commands available in the system through dbg help. The specific command 
usage method is: command name -help, such as: 


dbg –һеір. All correct commands entered into the TCL Console will be recorded and saved in the 
TclCmd.tcl file in the log directory. The command is executed. The debugging information is output to the 
TclCmd.log file in the same directory. 


6.2 Debugger TCL Command Detailed introduction 
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6.2.1 Common commands 


1) source 
Function: execute TCL Script file, parse line by line and execute commands serially 
Command name: source 
Parameter description: TCL Script file path (the suffix must be .tcl) 
Usage example: source D:/TclCmd.tcl 
with the ' #' character can refer to the following format: 
#Fabric Debugger TCL cmd 
dbg connect -ip 192.29.103.191 -port 65420 
dbg_scan_chain 


If an instruction in the script file fails to execute, the execution will be interrupted and the next line 


of instructions will not be executed. Files cannot be nested. 


2) dbg help 
Function : List all currently supported TCL Command 
Command name: dbg_help 


Parameter description: None 


Usage example: dbg_help 


3) dbg close 
Function : Close the debugger program 
Command name: dbg close 


Parameter description: None 


Usage example: dbg close 


4) dbg connect 
Function : Connect to the specified server 
Command name: dbg connect 
Parameter Description: 
- ip : (required) server ip address 
- port : ( required ) server connection port 


If either of the two parameters is empty, the interface setting information will be used to connect by 


default. 
Usage example : dbg connect - ip 192.29.103.191 - port. 65420 
https://innek.ru 85/101 Fabric Debugger User manual 


др 34 6. TCL commands 


5) dbg disconnect 
Function : Disconnect from the server 
Command name: dbg_disconnect 
Parameter description: None 


Usage example: dbg disconnect 


6) dbg delay 
Function : Enable a delay for a period of time. 
Command name: dbg delay 


Parameter Description: 
-time: (Optional , range is (0,1000] ) Delay time in seconds 


Usage example: dbg delay -time 1 


7) dbg scan chain 
Function : Scan the chain to obtain the device chain hanging on the Jtag 
Command name: dbg scan chain 
Parameter description: None 


Usage example: dbg scan chain 


8) dbg program 
Function : Download bit stream file 
Command name: dbg program 
Parameter description: 
- device : ( optional ) Select the device index, and the current device is selected by default 
- file : ( required) bitstream file 
Usage example: dbg program -device O -file C:/add.sbit 
9) dbg open project 
Function : Open project 
Command name: dbg open project 
Parameter description: 
- file : ( required) project name 


Usage example: dbg open project -file ./dbg.dprj 
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10) dbg_save_project 
Function : save project 
Command name: dbg save project 
Parameter description: 
- file : ( optional) project name 


Usage example: dbg save project -file ./dbg.dprj 
6.2.2 Debug core related commands 


1) dbg run 
Function: Trigger, grab waveform according to current debugging core setting conditions 
Command name: dbg run 
Parameter description: None 
Usage example: dbg run 
2) dbg trig immd 
Function : trigger immediately, capture waveform 
Command name: dbg trig immd 
Parameter description: None 
Usage example: dbg trig immd 
3) dbg stop 
Function : Stop the request action being triggered. 
Command name: dbg. stop 
Parameter description: None 


Usage example: dbg stop 


4) dbg read user code 
Function: from jtagsever Read back user code Information 
Command name: dbg read user code 
Parameter description: None 
Usage example: dbg read user code 

5) dbg read device id 
Function : Read back device ID information from jtagsever 
Command name: dbg read device id 
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Parameter description: None 


Usage example: dbg read device id 


6) dbg read status register 
Function : Read back status register information from jtagsever 
Command name: dbg read status register 
Parameter description: None 


Usage example: dbg read status register 


7) dbg read instruction register 
Function : Read back instruction register information from jtagsever 
Command name: dbg read instruction register 
Parameter description: None 


Usage example: dbg read instruction register 


8) dbg power init 
Function: Read back power-on initialization data from jtagsever 
Command name: dbg. power init 
Parameter description: None 


Usage example: dbg power init 


9) dbg get cur core 
Function: Get the currently selected core 
Command name: dbg get cur core 
Parameter description: None 
Usage example: dbg get cur core 


List the current core of the current device in the tcl console 


10) dbg set cur core 
Function: Set the currently selected core 
Command name: dbg set cur core 
Parameter description: 
-device : ( required) current device index 
- core : ( required) current core index 


Usage example: dbg set cur core -device 0 - core 0 
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11) dbg_get_buses 
Function : Get the bus information of the current core of the current device 
Command name: dbg_get_buses 
Parameter description: None 
Usage example: dbg get buses 


List the bus information of the current core of the current device in the tcl console. 


12) dbg add bus 
Function: Add a bus to the current core of the current device 
Command name: dbg add bus 
Parameter Description: 
- name: ( required) Add bus name 


- channel: ( Required) The data channel index contained in the bus, with '/' as the channel dividing 
line, is added in sequence. When adding multiple connected channels, you can use '-' to connect, such as 
1-16 or 8-5 


Usage example : dbg add bus -name MyBus -channel 3/1-16/6/8-5/2/1 


13) dbg add to bus 
Function: Add data channel to the specified bus 
Command name: dbg add to bus 
Parameter Description: 
- name : ( required) bus name 


- channel : ( Required) The index of the data channel contained in the bus, with ' / ' as the channel 
dividing line, added in order. When adding multiple connected channels, you can use ' - ' to connect, for 
example 1 -16 or 8-5 


Usage example : dbg add to bus - name MyBus - channel 3/1-16/6/8-5/2/1 
14) dbg del bus 

Function: Delete the specified bus in the current core of the current device 

Command name: dbg del bus 

Parameter Description: 

- name : ( required) bus name 


Usage example : dbg del bus - name MyBus 
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15) dbg_reverse_bus 
Function: Invert the specified bus 
Command name: dbg_reverse_bus 
Parameter Description: 

- name : ( required) bus name 


Usage example: dbg_ reverse _bus - name MyBus 


16) dbg_set_bus_radix 
Function : Set the specified bus to specify the base representation 
Command name: dbg_set_bus_radix 
Parameter Description: 
-name: (required) bus name 
-radix: (required) bus base 0: binary 
1: octal 
2: Hexadecimal 
3: unsigned decimal 
4: signed decimal 


Usage example : dbg set bus radix -name MyBus -radix 0 


17) dbg set unit 
Function: Set Trigger Unit Trigger format 
Command name: dbg set unit 
Parameter Description: 
- unit : ( optional) Trigger Unit Index number, 0715 between 


- func : ( optional ) matching expression, available expression range :" == ", " <> "," >", " >=", "<", " 
„ “ 


<= "" | N Range ”, " Out of Range ", when there are spaces in the expression, the expression must Бе 
enclosed in double quotes 


- value : ( optional) The value of Trigger Unit . The setting of the value is related to the base. The 
acceptable characters in different bases are as follows: 


Hex : 0-9 and A- F 
Octal : 0-7 


Binary: X (don't care what the value is), 0, 1, R (Rising edge), F (Falling edge), B (Arbitrary flip-flop), N 
(No flip-flop), when the Trigger Unit can detect the edge (Basic w/edges, Extended w/edges, Range 
w/edges) R, F, B, N can be inputted; (In this binary, the value of each bit must be displayed as specified, 
format: ХХ ХХХХ ХХХХ). (In this hexadecimal system, the value of each bit must be displayed as specified 
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in the format: ХХ XXXX ХХХХ) 
Unsigned : 0-9 


- radix: ( optional) base, the acceptable parameter is the sequence number of the corresponding 
base: 


0 : Hex 

1 : Octal 

2 : Binary 

3 : Unsigned 


- cnt type : ( optional) counter type, the acceptable parameter is the serial number of the 
corresponding type: 


0 : Counter Disable 

1 : Occurring in exactly 
2 : Occurring in at least 
3 : Lasting for at least 


- cnt num: (optional) Counting times. When the counter type is not equal to disable, the maximum 
number of counting times is available. The minimum is 1 and the maximum cannot exceed the n power 
of 2, wheren is the bit width of the counter. 


Usage examples ( three usages ) : 

Show all triggers Unit and its details without options 

dbg set unit 

When the counter is unavailable, set Trigger Unit( with Trigger Port The bit width is 10 Example: ) 
dbg set unit -unit 1 -func "==" -value 11 XXXX ХХХХ -radix 0 

When the counter is available, set the Trigger Unit 


dbg set unit -unit 1 -func "==" -value 68 -radix 2 -сп type 2 -cnt num 1 


18) dbg set condition 
Function : Add, delete, activate and combine trigger conditions. 
Command name: dbg set condition 
Parameter Description: 
- add : (optional) add a Trigger Condition , default parameter 1 
- delete : (optional) delete a Trigger Condition , default parameter 1 


- active : (optional) The index number of the Trigger Condition to be activated, between 0 and 15 and 
less than the total number of Trigger Conditions 


-select: (optional) This option cannot be used alone and needs to be used together with the -set 
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option. 


The index number of the Trigger Condition to be set, between O and 15 and less than the total 
number of Trigger Conditions 


- set: ( optional) This option cannot be used alone and needs to be used together with the -select 
option. 


Set the TU combination of the Trigger Condition specified by -select, such as TUO&&TU1 usage 
example (five usages): 


a) Show all Trigger Conditions and their details without options 
dbg_set_condition 

b) Add a Trigger Condition 

dbg set condition-add 1 

с) Delete a Trigger Condition 

dbg set condition-delete 1 

d) Activate the specified Trigger Condition 

dbg set condition-active 1 

е) Set the specified Trigger Condition 

dbg set condition -select 2 -set "TUO&& TU1&& TU2" 


19) dbg set capture 
Function : Set capture conditions and storage conditions. 
Command name: dbg set capture 
Parameter Description: 


-type: (optional) capture style, which can be set to Windows or Nsamples, "W", "w" or "О" means 
Windows style, "N", "n" or "1" means Nsamples 


-windows: (optional) Number of windows, ranging from 1 to maximum data depth; cannot be used 
with option -depth. Only available in Windows style 


-depth: (optional) The data depth of each window, ranging from 1 to the maximum data depth 
divided by the number of windows, and must be 2 to the nth power; cannot be used with option - 
window. Only available in Windows style 


-position: (optional) Trigger position, ranging from 1 to the maximum data depth divided by the 
number of windows. Only available in Windows style 


-samples: (optional) The number of samples, ranging from 1 to the maximum data depth. Only 
available in Nsamples style 


Usage examples (three usages): 
a) Displays current capture settings and storage conditions without options 
dbg set capture 
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b) Set windows-style capture conditions 
dbg set capture -type 0 -windows 1 -position 10 
c) Set Nsamples style capture conditions 


dbg_set_capture -type 1 -samples 512 


20) dbg_set_storage 
Function : Set storage conditions 
Command name: dbg_set_storage 
Parameter description: 


-storage: (Required) Storage settings, set the conditions for the current core to store data. When this 
function is disabled, the default value is "All Data"; when this function is available, it can be set 


For TU combination, such as TUO&&TU1, or set to "All Data" 


Usage example: dbg set storage -storage "TUO && TU1" 


21) dbg list 
Function: Show all core details or information display for specified options 
Command name: dbg list 
Parameter Description: 
-device (optional) displays all device names, default parameter 1 
-core (optional) displays all core names, default parameter 1 
-data port (optional) displays all data port , default parameter 1 
-trig port (optional) show all triggers port , default parameter 1 
-trig unit (optional) show all triggers unit , default parameter 1 
Usage examples (two uses): 
1) Show detailed information of all cores without options 
dbg list 
2) Display information about the specified option, with one or more options 
dbg list -data port 1-trig port 1 
22) dbg import fic 
Function : import Fic file 
Command name: dbg import fic 
Parameter description: 


- file : ( required) fic document 
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Usage example : dbg_import_fic -file ./dbg.fic 


23) dbg export fic 
Function : Export Fic file 
Command name: dbg export fic 
Parameter description: 

- file : ( required) fic document 


Usage example : dbg export fic -file ./dbg.fic 


24) абе add all to waveform 
Function : Add all signals to waveform 
Command name: dbg add all to waveform 
Parameter description: none 


Usage example: dbg add all to waveform 


25) абе add all to listing 
Function : Add all signals to Listing 
Command name: dbg add all to listing 
Parameter description: None 


Usage example: dbg add all to listing 


26) абе clear. all to waveform 
Function: Clear all signals of waveform 
Command name: dbg clear all to waveform 
Parameter description: none 


Usage example: dbg clear, all го waveform 


27) абе clear all to listing 
Function : Clear List all signal 
Command name: dbg clear all to listing 
Parameter description: None 


Usage example: dbg clear all to listing 


28) dbg waveform zoom 
Function: zoom in and out of waveform 
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Command name: dbg_waveform_zoom 
Parameter Description: 
-func scaling function 

in: zoom in 

out: zoom out 

fit zoom fit 

full: zoom full 

xo: zoom 

previous: zoom previous 

forward: zoom forward 


Usage example : dbg_waveform_zoom -func in 


29) dbg read adc register 

Function : read ADC register 

Command name: dbg read adc register 

Parameter description: 

No parameters 

Print all ADCs Register value 

-address 

With an ADC address parameter, only the value of the ADC at the specified address is printed. 

Usage example: dbg read adc register - address Ох18 
30) dbg write adc register 

Function : write ADC register 

Command name: dbg write adc register 

Parameter description: 

-address 

Specify ADC Register address 

- value 

Specify writing to ADC Register value 


Usage example: dbg write adc register -address O - value 0x55 


6.2.3 iScan related commands 


This type of tcl command is only for devices with iScan function and can be executed after the iScan 
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function-related interface is displayed (the downloaded bit stream must contain the iScan function). 


1) dbg write hsst register 


Function: Write HSST register (for register description, please refer to the chip data sheet or contact 
our AE) 


Command name: dbg write hsst register 

Parameter Description: 

-hsst specifies the HSST device to operate (numbered 1^4) 
-address specifies the register address or offset (hexadecimal) 
-value specifies the value (hex) to write to the HSST register 
-lane specifies the Lane of operation (unique to PG2T390, serial number is 074) 
-type register type of operation (PT2T390 specific) 

РМА config quad 0 

reset sequence control 1 

pattern generation control 2 

pattern check control 3 

eye monitor control 4 

misc control 5 

PCS 6 

PMA TX 7 

PMA RX 8 

Usage examples: 


Operation PG2T390 Example: dbg write hsst register —hsst 1 —lane 0 —type 8 -address 0 -value 4 


2) dbg read hsst register 


Function : read HSST Register (for register description, please refer to the chip data sheet or contact 
our company ЕАЕ) 


Command name: dbg read hsst register 

Parameter Description: 

-hsst Specify the HSST device for operation (numbered 174) 

- address Specify register address or offset (hex ) 

-lane Lane for specified operation ( unique to PG2T390 , serial number is 074 ) 
-type Register type of operation ( PT2T390 specific ) 


Usage example: dbg read hsst register —hsst 1 -lane 0 — type 8 — address 71 
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https: 


3) dbg hsst update 


6. TCL commands 


Function : Read the values of all HSST registers and update them to the APB interface 


Command name: dbg hsst update 
Parameter description: None. 


Usage example: dbg hsst update 


4) dbg hsst start 
Function : Start current HSST Eye scan test. 
Command name: dbg hsst start 
Parameter Description: 
-scan Specify scanning sequence number 


Usage example: dbg hsst start —scan O 


5) dbg hsst stop 
Function : Stop the current HSST Eye scan test. 
Command name: dbg hsst stop 
Parameter description: None. 


Usage example: dbg hsst stop 


6.2.4 DVIO Related commands 


1) dbg select current dvio 
Function : Select the DVIO core for current operation 
Parameter description: 
- device The device to operate on 
- dvio DVIO core for operation 
Usage example: dbg select current дмо —device 0 —dvio 2 
2) dbg show current dvio 
Function : Display the current operation DVIO core 
Usage example: dbg show. current dvio 
3) dbg dvio refresh input 
Function : Get the value of the current operating DVIO core 


Usage example: dbg dvio refresh input 
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4) dbg dvio_refresh_output 
Function : Get the ProbeOut value of the currently operating DVIO core 
Usage example: dbg dvio refresh output 

5) dbg dvio reset output 
Function : Initialize the ProbeOut value of the current operating DVIO core 


Usage example: dbg dvio reset output 


6) dbg dvio set output 
Function : Set a certain ProbeOut value of the currently operating DVIO core 
Parameter description: 
-probe out set ProbeOut 


-value The set ProbeOut value only supports binary values, and the number of digits must be 
consistent with the bit width of ProbeOut. 


Usage example: dbg dvio set output —-probe out 2 —value 11110000 
7) dbg dvio commit output 
Function : Write a certain ProbeOut value of the currently operating DVIO core into the chip 
Parameter description: -probe out written to the chip ProbeOut 
Usage example: dbg dvio commit output -probe out 1 
8) dbg dvio print 
Function : Print information about the current operating DVIO core 


Usage example: dbg dvio print 
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7. FREQUENTLY ASKED QUESTIONS 


1. When clicking "Run" to capture data, the captured waveform data is abnormal. The waveform 
chart shows that the data of all channels are 0, as shown in the following figure: 


36 70 105 140 


J4KLS) Bus/Signal X 


TriggerPort0[1] 


TriggerPort0 [2] 


TriggerPort0[4] 
TriggerPort0 [5] 


TriggerPort0 [6] 


TriggerPort0[7] 


Reference method: 
A) Check the constraint file to see if the reset pin constraints are correct. 
B) Check for timing violations. 


2. When clicking "Run" to capture data, the waveform interface displays "Waiting for trigger...", and 
the "Console" prompts a warning message "W: Current core stays in reset status, please check clock or 
reset signal of debugger core is given correctly.", as shown in the figure below: 
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Reference method: 
A) Whether the signal source (crystal oscillator) exists. 
B) Check the constraint file to see if the clock pin constraints are correct. 


3. After setting the ProbeOut value on the DVIO interface, writing to the chip fails. If the ProbeOut 
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value is refreshed, the original value read from the chip is still the same. 
Reference method: 
A) Check whether the clock pin constraints on the clock clk signal of the DVIO Core are correct. 
4. PG3T600P cannot scan the HSST device 
Reference method: 
A) The clock board does not give the HSST device a clock 
5. The Lane of PG3T600P is in Un Link state 
Reference method: 
A) The Tx and Rx of this Lane do not have a physical connection. 


B) When instantiating HSST IP, the Lane is not enabled. 
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DISCLAIMER 


Copyright Notice 


The copyright of this document belongs to Shenzhen Ziguang Tongchuang Electronics Co., Ltd., and 
all rights are reserved. No company or individual may publish, reproduce, or otherwise disclose or 
distribute any part of this document to a third party without written permission. Otherwise, the company 
will definitely pursue its legal responsibility. 


Disclaimer 


1. This document only provides phased information, and the content may be updated at any time 
according to the actual situation of the product without prior notice. Our company does not assume any 
legal responsibility for direct or indirect losses caused by improper use of this document. 


2. This document is provided as is without any warranty, including any warranty of merchantability, 
fitness for a particular purpose or non-infringement, and any warranty mentioned elsewhere in any 
proposal, specification or sample. No license, express or implied, to the use of any intellectual property 
rights is granted herein by estoppel or otherwise. 


3. The company reserves the right to modify documents related to the company's series of products 
at any time without prior notice. 
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